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\10'lTH 

(12) 

I-Sep 
2-Sep 
3-Sep 
4-Sep 
5-Scp 
e-Sep 
7-Scp 
8-Sep 
9-Scp 
10-Sep 
II-Sep 
12-Sap 
13-Scp 
14-Sep 
15-Sep 
16-Sep 
17-Sap 
18-Sep 
19-5ep 
20-Sep 
21-Scp 
22-Scp 
23-Scp 
24-Sep 
25-Scp 
2S-Sep 
27-Scp 
28-Sap 
29-Scp 
30-Sep 
Sen Tot 

I-Oct 
2-0ct 
3-0ct 
4-0ct 
5-0ct 
a-Oct 
7-0ct 
8-0ct 
9-0ct 
10-Oct 
II-Oct 
12-0et 
13-0ct 
14-0ct 
IS-Oct 
16-0el 
17-0ct 
IS-Oct 
19-0ct 
20-0ct 
21-0ct 
22-0ct 
23-0ct 
24-0ct 
25-0Cl 
26-0et 
27-0ct 
28-0et 
29-0ct 
30-0ct 
31-0ct 
Oct Tot 

Table 6-2-2. Daily Storage Balance Analysis for Lost Creek Mud IlTigation (continued) 
(0.30 mgd, 138 acres, 5-Day Antecedent Rainfall) 

TOTAL EFFLUEI\T HIGHEST II1GIIEST I'IFILT AVAILABLE LOWEST LOWEST STORAGE 
WATER RECEIVED RAli'lFALL Rll'lOFF RAINFALL WATER NET 'lET EVAI' 
NEEDS PAST 25 PAST 25 (14)-(15) (13)+(16) 25-YEAR PER IRR (19) 
(5)+(6) (13) YEARS YEARS EVAI' ACRE 

(16) (17) 
(7) (14) (15) (18) (18A) 

0.22 0.080 0.41 0.01 0.40 0.48 0.03 0.00 0.079 
0.22 0.080 0.51 0.04 0.47 0.55 0.fJ3 0.00 0.079 
0.22 0.080 0.24 0.00 0.24 0.32 0.03 0.00 0.079 
0.26 0.080 0.00 0.00 0.00 O.OS 0.fJ3 0.00 0.079 
O.2l 0.080 0.36 0.01 0.35 0.43 0.03 0.00 0.079 
0.22 O.OSO 0.23 0100 0.23 0.31 0.03 0.00 0.079 
0.26 0.080 0.02 0.00 0.02 0.10 0.03 0.00 0.079 
0.26 0.080 0.00 0.00 0.00 0.08 0.03 0.00 0.079 
0.26 0.080 0.00 0.00 0.00 0.08 0.fJ3 0.00 0.079 
0.26 O.OSO 0.00 0100 0.00 0.08 0.fJ3 0.00 -0.226 
0.26 O.OSO 0.00 0.00 0.00 0.08 0.03 0.00 -0.228 
0.26 0.080 0.00 0.00 0.00 0.08 0.03 0.00 -0.226 
0.25 0.080 0.05 0.00 0.05 0.13 O.fJ3 0.00 -0.155 
0.25 0.080 0.06 0.00 0.00 0.14 0.03 0.00 -0.141 
0.26 O.OSO 0.00 0.00 0.00 0.08 0.03 0.00 -0.226 
0.25 0.080 0.04 0.00 0.04 0.12 0.03 0.00 -0.169 
0.2(, 0.080 0.00 0.00 0.00 0.08 0.fJ3 0.00 -0.226 
0.26 0.080 0.00 0.00 0.00 O.OS 0.03 0.00 -0.226 
0.23 0.080 0.15 0.00 0.15 0.23 0.03 0.00 -0.014 
0.20 0.080 0.00 0.00 0.00 0.08 0.03 0.00 -0.226 
O.l(, O.OSO 0.00 0.00 0.00 0.08 0.03 0.00 -0.226 
0.26 0.080 0.00 0.00 0.00 0.08 0.fJ3 0.00 -0.226 
0.24 O.OSO 0.10 0.00 0.10 0.18 0.fJ3 0.00 0.079 
0.24 0.080 O.OS 0.00 O.OS 0.16 0.03 0.00 -0.113 
0.26 0.080 0.00 0.00 0.00 0.08 0.03 0.00 -0.226 
0.26 0.080 0.00 0.00 0.00 O.OS 0.03 0.00 -0.22h 
0.26 0.080 0.00 0.00 0.00 0.08 0.G3 0.00 -0.226 
0.2h 0.080 0.00 0.00 0.00 O.OS 0.03 0.00 -0.226 
(U(, O.OSO 0.00 0.00 0.00 0.08 0.03 0.00 -0.226 
0.28 0.080 0.00 0.00 0.00 0.08 0.Q3 0.00 -0.226 
7.46 2.40 2.25 0.06 2.19 4.59 0.79 0.Q3 
0.16 0.080 0.87 0.18 0.69 0.77 0.01 0.00 0.080 
0.19 0.080 0.00 0100 0.00 0.08 0.01 0.00 0.080 
0.19 0.080 0.00 0.00 0.00 O.Og 0.01 0.00 0.080 
0.16 O.OSO 0.31 0.00 0.31 0.39 0.01 0.00 0.080 
0.19 0.080 0.00 0.00 0.00 0.08 0.01 0.00 0.080 
0.19 0.080 0.00 0100 0.00 O.OS 0.01 0.00 0.080 
0.19 0.080 0.00 0100 0.00 O.OS 0.01 0.00 0.080 
0.19 0.080 0.00 0.00 0.00 0.08 0.01 0.00 0.080 
0.19 0.080 0.00 0.00 0.00 O.OS 0.01 0.00 -0.144 
0.19 0.080 0.00 0100 0.00 0.08 0.01 0.00 -0.144 
0.19 0.080 0.00 0.00 0.00 0.08 (J.OI 0.00 -0.144 
0.19 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.144 
0.19 0.080 0.00 0.00 0.00 (1.08 0.01 0.00 -0.144 
0.19 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.144 
0.19 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.144 
0.19 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.144 
0.19 0.080 0.00 0.00 0.00 0.08 (l.01 0.00 -0.144 
0.19 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.144 
0.19 O.OSO 0.00 0.00 0.00 0.08 0.01 0.00 -0.144 
0.19 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.144 
0.19 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.144 
0.19 0.080 0.00 0.00 0.00 O.OS 0.01 0.00 -0.144 
0.19 O.OSO 0.00 0.00 0.00 0.08 0.01 0.00 -0.144 
0.19 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.144 
0.19 0.080 0.01 0.00 0.01 0.09 0.01 0.00 -0.129 
0.19 0.080 0.01 0.00 OJ)! 0.09 0.01 0.00 -0.129 
0.19 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.144 
0.16 0.080 0.87 0.18 0.69 0.77 0.01 0.00 0.080 
0.16 0.080 0.59 0.06 0.53 0.61 0.01 0.00 0.080 
0.18 0.080 0.04 0.00 0.04 0.12 0.01 0.00 0.080 
018 0.080 0.36 0.01 0.35 0.43 0.01 0.00 0.080 
5.71 2.48 3.06 0.43 2.63 5.11 0.42 0.Q2 
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ACCU:\IUL 
STORAGE 

(20) 

0.158 
0.237 
0.316 
0.395 
0.474 
0.553 
0.632 
0.711 
0.790 
0.564 
0.338 
0.112 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.079 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.080 
0.159 
0.239 
0.318 
0.398 
0.477 
0.557 
0.636 
0.493 
0.349 
0.206 
0.062 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.080 
0.159 
0.239 
0.318 



MONTH 

(12) 

I-Nov 
2-Nov 
3-Nov 
4-Nov 
5-Nov 
6-Nov 
7-Nov 
S-Nov 
9-Nov 
10-Nov 
II-Nov 
12-Nov 
13-Nov 
14-Nov 
IS-Nov 
16-Nov 
17-Nov 
18-Nov 
19-Nov 
20-Nov 
21-Nov 
22-Nov 
23-Nov 
24-Nov 
25-Nov 
26-Nov 
27-Nov 
28-Nov 
29-Nov 
30-Nov 
Nov Tot 

I-Dec 
2-Dec 
3-Dcc 
4-Dec 
S-Dcc 
6-Dee 
7-Dce 
8-Dcc 
9-Dcc 
10-Dee 
II-Dec 
12-Dee 
13-Dec 
14-Dce 
IS-Dec 
16-Dcc 
17-Dcc 
18-Dec 
19-Dcc 
20-Dcc 
21-Dcc 
22-Dcc 
23-Dcc 
24-Dcc 
25-Dec 
26-Dcc 
27-Dcc 
28-Dcc 
29-Dcc 
30-Dcc 
31-Dcc 
Dce Tot 
An Tot 

Table 6-2-2. Daily Storage Balance Analysis for Lost Creek Mud lITigation (continued) 
(0.30 mgd, 138 acres, 5-Day Antecedent Rainfall) 

TOTAL HIGHEST HIGHEST LOWEST LOWEST 
WATER RAINFALL RUNOFF INFILT AVAILABL NET NET EVAP 
NEEDS EFFLUENT PAST 25 PAST 25 RAINFALL EWATER 25-YEAR PERIRR 
(5)+(6) RECEIVED YEARS YEARS (14)-(15) (13)+(16) EVAP ACRE STORAGE 

(7) (13) (14) (15) (16) (17) (IS) (ISA) (19) 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 0.080 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 0.080 
0.12 0.080 0.00 0.00 0.00 O.OS 0.01 0.00 O.OSO 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 0.080 
0.12 O.OSO 0.00 0.00 0.00 0.08 0.01 0.00 -0.066 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -O.0C>6 
0.12 O.OSO 0.00 0.00 0.00 O.OS 0.01 0.00 -0.0C>6 
0.12 O.OSO 0.00 0.00 0.00 0.08 0.01 0.00 -0.060 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.066 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.066 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.066 
0.12 0.080 0.00 0.00 0.00 O.OS 0.01 0.00 -0.06C> 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.066 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.068 
0.12 0.080 0.04 0.00 0.04 0.12 0.01 0.00 -0.009 
0.11 0.080 0.08 0.00 0.08 0.16 0.01 0.00 0.080 
0.10 0.080 0.75 0.12 0.C>3 0.71 0.0l 0.00 0.080 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 0.080 
0.12 0.080 0.02 0.00 0.02 0.10 0.01 0.00 O.OSO 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 0.080 
0.12 0.080 0.00 0.00 0.00 O.OS 0.01 0.00 0.080 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.066 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.06C> 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.06C> 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.066 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.066 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.0C>6 
0.12 0.080 0.00 0.00 0.00 0.08 0.01 0.00 -0.066 
0.12 0.080 0.00 0.00 0.00 O.OS 0.01 0.00 -0.066 
0.17 O.OSO 0.02 0.00 0.02 0.10 0.01 0.00 -0.037 
3.66 2,40 0.91 0.12 0.79 3.19 0.24 0.01 
0.09 0.080 0.00 0.00 0.00 0.08 0.00 0.00 -0.032 
0.08 O.OSO 0.05 0.00 0.05 0.13 0.00 0.00 0.039 
0.09 0.080 0.00 0.00 0.00 0.08 0.00 0.00 -0.032 
0.09 O.OSO 0.00 0.00 0.00 0.08 0.00 0.00 -0.032 
0.09 O.OSO 0.00 0.00 0.00 0.08 0.00 0.00 -0.032 
0.09 0.080 0.00 0.00 0.00 0.08 0.00 0.00 -0.032 
0.09 0.080 0.01 0.00 0.01 0.09 0.00 0.00 -0.017 
O.OS O.OSO 1.10 0.31 0.79 0.87 0.00 0.00 0.080 
0.08 0.080 0.21 0.00 0.21 0.29 0.00 0.00 0.080 
0.08 0.080 0.11 0.00 0.11 0.19 0.00 0.00 0.080 
O.OS 0.080 0.06 0.00 0.0(, 0.14 0.00 0.00 0.080 
0.08 0.080 0.15 0.00 0.15 0.23 0.00 0.00 O.OSO 
0.08 0.080 0.36 0.01 0.35 0,43 0.00 0.00 0.080 
0.09 0.080 0.00 0.00 0.00 0.08 0.00 0.00 O.OSO 
0.09 0.080 0.00 0.00 0.00 0.08 0.00 0.00 0.080 
0.09 0.080 0.00 0.00 0.00 0.08 0.00 0.00 0.080 
0.08 0.080 0.26 0.00 0.26 0.34 0.00 0.00 0.080 
O.OS 0.080 1,49 0.57 0.92 1.00 0.00 0.00 0.080 
O.OS 0.080 I.IS 0.36 0.82 0.90 0.00 0.00 0.080 
0.08 0.080 4.21 2.92 1.29 1.37 0.00 0.00 0.080 
0.08 0.080 2.59 1,46 1.13 1.21 0.00 0.00 0.080 
0.08 0.080 1.81 O.SI 1.00 LOS 0.00 0.00 0.080 
0.09 0.080 0.00 0.00 0.00 0.08 0.00 0.00 0.080 
0.09 0.080 0.00 0.00 0.00 0.08 0.00 0.00 0.080 
O.OS 0.080 0.12 0.00 0.12 0.20 0.00 0.00 0.080 
0.08 O.OSO 0,42 0.01 0,41 0,49 0.00 0.00 0.080 
0.09 O.OSO 0.Q3 0.00 0.03 0.11 0.00 0.00 0.080 
0.09 0.080 0.00 0.00 0.00 0.08 0.00 0.00 0.080 
0.09 O.OSO 0.00 0.00 0.00 0.08 0.00 0.00 0.080 
0.09 0.080 0.00 0.00 0.00 0.08 0.00 0.00 0.080 
0.09 0.080 0.00 0.00 0.00 0.08 0.00 0.00 -0.032 
2.70 2,48 14.16 6,45 7.71 10.19 0.07 0.00 

76.91 29.22 52.21 17.90 34.31 63.53 6.20 0.23 
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ACCUMUL 
STORAGE 

(20) 
0.398 
0,478 
0.557 
0.C>37 
0.572 
0.506 
0,440 
0.375 
0.309 
0.243 
0.178 
0.112 
0.046 
0.000 
0.000 
0.080 
0.159 
0.239 
0.319 
0.399 
0,478 
0,413 
0.347 
0.282 
0.216 
0.150 
0.085 
0.019 
0.000 
0.000 

0.000 
0.039 
0.007 
0.000 
0.000 
0.000 
0.000 
0.080 
0.160 
0.240 
0.320 
0,400 
0,480 
0.560 
0.640 
0.720 
0.800 
0.880 
0.960 
1.040 
1.119 
1.199 
1.279 
1.359 
1.439 
1.519 
1.599 
1.679 
1.759 
1.839 
1.808 



Table 6-2-2. Daily Storage Balance Analysis for Lost Creek Mud In'jgation (continued) 
(0.30 mgd, 138 acres, 5-Day Antecedent Rainfall) 

Summary for Storage Balance 

Input Data Used: 
Effluent Flowrate 
IlTigation area 

Storage = (( 13)-(l8A))-((7)-(l6))/K 
note: if (7)-( 16) < 0, enter 0 for that term 

300,000 GPD 
138.0 acres 

note: (16) is infiltration summed over prescribed days 
Proposed ratio pond surface area/ilTigation area 0.04 
IlTigation Efficiency, K 0.85 
Number Days after Significant Rainfall Event 5 

Output Data: 

Maximum storage required = 
Storage pond size required 
Storage pond detention time 

ANNUAL TOTAL IRRIGATION (FT/ACRE): 

4,84 iniac 
55.61 ac-ft 
60 days at design flow 

2.43 
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Table 6-2-3. Nitrogen Balance Analysis 1999 Conditions on Lost Creek Golf Course 

-----

(1 ) !2J (3) (4J 
Water Applied 

Needed in Portion of Effluent 
Root Zone Annual Nitrogen Effluent Nitrogen 

tor Crop Consumption Needed Applied Load 
Month (in) lac-ft) (lb/ac) 

JAN 1.77 0.027 5.72 2.14 
FEB 2.78 0.043 8.66 3.25 
MAR 5.23 0.080 6.38 2.39 
APR 5.63 0.087 14.77 5.54 
MAY 6.69 0.103 12.73 4.77 
JUN 8.02 0.123 14.35 5.38 
JUL 10.11 0.156 14.91 5.59 
AUG 9.09 0.140 22.93 8.60 
SEP 5.88 0.090 25.47 9.55 
OCT 4.86 0.075 22.74 8.53 
NOV 3.39 0.052 14.09 5.28 
DEC 1.53 0.024 5.22 1.96 

64.97 1.000 167.96 62.97 

Inigation area for golf course = 116.0 acres 

(I) From water balance 
(2) Distribution factors according to ratio of monthly water need to total water need 
(3) Total effluent applied, distributed monthly, records from golf course for 1999 

-_ ... _--------

(5) (6) 
Applied 
Fertilizer Combined 
Nitrogen Nitrogen 

Load load 
Ilb/ac) [lbJac) 

0.00 2.14 
0.83 4.07 
0.06 2.45 

42.81 48.35 
2.77 7.54 
6.91 12.29 
1.86 7.45 
6.00 14.60 
1.24 10.79 
O. 7 8.70 
4.14 9.42 
0.00 1.96 

66.80 129.77 

(4) Applied effluent nitrogen load (effluent applied)(0.3259 MG/ac-ft) (nitrogen conc)(8.34)(llirrigation area)(0.8) 
Effluent total nitrogen concentration 20 mg/L 

(5) Total from golf course fertilizer records, averages for 1996-1999 
(6) Combined Nitrogen load= Applied Nitrogen Load for (effluent + fertilizer) 
(7) Annual theoretical nitrogen uptake distributed monthly 

Theoretical crop uptake 450 Ibs/ac 
Theoretical monthly nitrogen application = (total nitrogen app) (distribution factor) 

Lost Creek TMS Plan Page 88 of 204 January 26, 2009 

- - -------

17l 
Theoretical 

Crop 
Nitrogen 
Uptake 
(lb/ac) 

12.24 
19.28 
36.20 
38.98 
46.33 
55.53 
70.00 
62.98 
40.72 
33.66 
23.50 
10.58 

450.00 
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7.0 CORPORATE PRINCIPLES AND POLICIES 

7.1 Introduction 

This section includes a variety of standards, checklists and best management practices that are in place at 
ClubCorp properties. They appear as follows: 

• Environmental Principles of golf 

• Position on Audubon Cooperative Sanctuary Program 

• Best management practices for golf 

• Compliance inspection checklist 

• Hazardous spills 

• Hazardous waste checklist 

• Safety inspection checklist 

7.2 Environmental Principles for Golf 

Club Corporation is committed to establishing a set of environmental principles that will promote 
excellence in golf course development, design, construction, maintenance and facility operations. This 
effort is being undertaken as part of the golf community's commitment to be a model environmental 
industry for the 21 st Century. These principles will be dedicated to the proposition that environmentally 
friendly golf is good golf. 

A. BASIC PRECEPTS: The golf community is committed to: 

Enhancing communities socially, economically and ecologically by reducing overall product use and 
waste generation. 

Being "good neighbors" to adjacent property holders. 

Offering a valuable outdoor recreation and physical fitness experience. 

Providing habitat management for wildlife and beneficial plant species. 

Adopting professional (maintenance) practices that reduce environmental risks. 

Economically develop natural resources to conserve those resources by using them efficiently while 
providing important green space benefits. 

To promptly advise appropriate officials, employees, members, guests and the public of information on 
environmental issues or hazards, recommending protective measures when necessary. 

Educating golfers to promote full acceptance of environmentally friendly golf 

To operate golf courses and facilities and to handle all materials and products in a manner that protects 
the environment and health of our employees, members, guests, and the public. 

Provide a challenging golf experience in an environmental climate for all that wish to play the game. 

B. PRINCIPLES: 

1. Development, including sustainability, community involvement and protection. 

2. Design, including site analysis and feasibility, consideration for topography, drainage and natural 
features; use of native and naturalized plant materials; management of water and other natural 
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resources, protection of water resources, reduced maintenance areas, preservation of wetlands and 
other sensitive areas, and habitat enhancement. 

3. Construction, including protection of sensitive areas and adjacent properties, topsoil conservation and 
efficient earthwork through effective property management and methodology. 

4. Maintenance, including plant protection and nutrition (Integrated Plant Management) water quality 
protection, water use efficiency, waste management (and disposal) and wildlife sanctuary. 

5. Facility Operations, including water conservation, recycling / reuse, storage and disposal materials, 
energy conservation and environmental policy. 

7.2.1 Environmental Principles and Guidelines for Golf Courses 

Club Corporation has established and endorsed the following principles and guidelines to promote 
continued excellence in environmentally responsible golf course development, design, construction, 
maintenance and facility operations. This effort was undertaken in the belief that all golf courses can 
follow the example set by the thousands of facilities nationwide that are being designed and managed in 
ways that compliment and enhance nature. 

Our goal is to be a model environmental industry for the 21 st Century. To accomplish this goal, we will 
employ substantial resources including independent research, education, training and promotion of the 
use of innovative products, practices and services. 

We will use information and recognition programs to encourage all new and existing courses to 
(voluntarily) operate under these principles and guidelines. In all of our endeavors, we will promote the 
philosophy chat environmentally friendly golfis good golf 

7.2.2 Statement of Principles 

The golf community is committed to: 

Enhancing communities socially, economically and ecologically. 

Being "Good Neighbors" to adjacent property owners. 

Offering a valuable outdoor recreational experience for all Americans. 

Meeting or exceeding all applicable environmental laws, regulations and legal standards. 

Recognizing that each golf course is a highly site specific ecosystem that must be developed and 
managed in a careful and professional manner. 

• Providing habitat for a diversity of species. 

• Adopting professional management practices that reduce risks to humans, wildlife and other desirable 
animal, plant and insect species. 

• Supervising natural resource( s) use while providing the environmental benefits of a well-managed 
green space. 

• Creating public awareness of environmentally beneficial practices that others can use. 

• Educating golfers to promote full acceptance of the need for environmentally responsible golf course 
development and operations. 

• Leading other industries by demonstrating that environmentally friendly development and 
management can be economically effective. 

• Embracing and promoting that philosophy that environmentally friendly golf equals good golf. 

• To participate with government and others in creating responsible laws, regulations and standards to 
safeguard the community, the golf course, employees and the environment. 
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• Establish and maintain communications on health, environmental and safety issues with concemed 
groups, neighbors, employees and regulatory agencies. 

7.2.3 Guidelines for Development, Design Construction, Management and Club 
Operations 

A. DEVELOPMENT 

1. Golf courses will be developed with respect for the environmental and cultural integrity of the 
community. The principles of sustainable development shall be among the primary goals of the 
project. 

2. Developers will work with appropriate govemmental and community groups to ensure that the 
property is developed with environmental and community standards (for the environment). 

3. Whenever feasible and appropriate, developers will (seek oPPOliunities to) create unmaintained 
or low-maintenance areas to set aside as habitat. 

4. Incorporating health, environment and safety requirements at the design phase. 

B. DESIGN 

1. Designers will endeavor to balance playability, aesthetics and compatibility to the terrain and the 
environmentally sensitive aspects of the site and the community. 

2. Designers will seek to use desirable native grasses, wildflowers and plant species in areas that are 
not directly in play. In playing areas, such as greens, tees and fairways, architects will seek to 
select grasses that provide the necessary characteristics of playability and can be managed 
without excessive use of water, plant protectants and nutrients. 

3. Select irrigation systems, (and design) drainage and retention systems that provide for efficient 
use of water. When appropriate, seek to employ irrigation quality water. Whenever feasible, use 
retention impoundments to store and use precipitation and drainage. 

4. Where needed, use vegetative buffer zones to protect surface water resources. 

5. Design with maintenance in mind, stress elements and themes that reduce the need for mowing, 
water usage and plant protectants. 

6. Seek to incorporate, preserve and protect designated wetland areas. 

7. Create and protect habitat areas that enhance the course ecosystem without significantly 
impacting playability. 

C. CONSTRUCTION 

1. Take all responsible steps to minimize loss of valuable topsod. 

2. Seek ways to minimize disruption of wildlife and desirable plant species. 

3. Be cognizant of laws and regulation pertaining to wildlife and wetlands preservation or 
protection. 

D. MAINTENANCE 

PLANT PROTECTION AND NUTRITION 

1. Employ the principles of integrated pest management: 
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a. Scout and monitor pest population and determine damage thresholds. 

b. Consider control alternatives, including cultural, biological, physical, bacteriological and 
chemical methods. 

c. Select one or more control methods that will effectively prevent damage with minimal 
environmental impact. 

d. Treat the problem at the right time and under the right conditions to gain maximum 
effectiveness with minimum environmental impact. 

2. Use nutrient products and practices that reduce the potential for sod loading or water quality 
diminishment. 

3. Store and manage plant protectants and nutrient products in a manner that minimizes the potential 
for point-source pollution. 

4. Strive for excellence in training and education for applications. 

5. Carefully adhere to label directions and other applicable laws and regulations 

WATER USAGE 

1. Program inigation to meet the needs of the plants to eliminate over watering. 

2. Water at approximate times to reduce evaporation loss. 

7.3 Position on Audubon Cooperative Sanctuary Program 

As a part of our commitment towards meeting our Standard of Purpose, we are urging all golf courses 
and superintendents' to register with the Audubon Cooperative Sanctuary Program today and become 
certified within the next two to three years. 

The certification process recognizes a superintendent who has worked to ensure a high degree of 
environmental quality on the golf course by completing and maintaining a variety of environmental 
initiatives in six categories including Environmental planning, Wildlife and Habitat Management, 
Integrated Pest Management, Water Quality Management, Member/Public Involvement and Water 
Conservation. 

1. Who is Audubon International and what is their involvement with golf? 

Audubon International is a not-or-profit environmental organization that specializes in sustainable natural 
resource management. The mission of Audubon International is to improve quality of life and the 
environment through research, education and conservation assistance and its relationship with golf. 

The ACSS is a program which educates and encourages golf courses to become actively involved in 
protecting and enhancing wildlife habitats and conserving and sustaining natural resources on their own 
properties. The ACSS takes a proactive approach to encouraging sound land management practices by 
providing an advisory service, educational materials and support for positive environmental and 
conservation efforts. 

7.3.1 Guidelines for Certification 
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The Celiification Process is designed to recognize and support golf courses that have worked to ensure a 
high degree of environmental quality for both people and wildlife on the golf course. Efforts to provide 
wildlife habitat, conserve water, and use integrated pest management techniques have positive impacts far 
beyond the golf course property. Environmentally sensitive management practices benefit the larger 
community in which you live as well. 

The following guidelines will help you to assess conservation and habitat enhancement efforts made by 
your course, and apply for certification. There are six certification categories in which you can apply for 
Celiificates of Recognition: 

6. Environmental Planning 

7. Wildlife & Habitat Management (fonnerly Wildlife Food Enhancement and Wildlife Cover 
Enhancement) 

8. Member Involvement 

9. Integrated Pest Management 

10. Water Conservation 

Il. Water Quality Management (formerly Water Enhancement) 

When all six categories have been certified, the course will be designated as a Certified Audubon 
Cooperative Sanctuary. 

The following information describes each category and requirements for certification. Please submit a 
separate application for each category. A Request For Certification form is enclosed; photocopies will be 
accepted as well. Also include any supporting documents or photographs relevant to your application. 
Photographs or slides are particularly helpful to us in evaluating Wildlife & Habitat Management. 

If you have any questions about these guidelines, or would like to talk more about projects undertaken by 
your course, don't hesitate to contact us. 
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Request for Certification 

We request certification in the following area: ________________ _ 

(Certification categories are: Environmental Planning & Wildlife & Habitat Management, 
lv/ember/Public Involvement, Integrated Pest Management, Water Conservation, and Water Quality 
Management.) Refer to the enclosed document, "The Certification Process' for minimum requirements in 
each certification category, 

Please use one form for each certification category for which you wish to apply. Ifnecessary, feel free to 
photocopy this form. 

Golf Course: 

Cooperative Sanctuary Contact Person: 

Telephone Number: 

Please use this space and attach additional sheets to describe your efforts. 
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Should the program be a "Must Do "/or all gall courses and resorts? 

Although "Mandate" may be too strong a word to use, it is strongly suggested that every course joins and 
participates in this program due to the benefits listed above. It is expected that all Clubs and Resorts 
courses will work to satisfy the requirements of this program within a two to three year period. 

Summary 

After receiving your registration fonn in Club mail, please complete and send to Audubon with your $ 
100.00 check. Also, enclosed will be a copy of the "Guidelines for Certification" to help you with your 
efforts to complete this program. 

Plan to add to your budget the annual fee or additional costs necessary to complete the certification 
levels. 

Our assigned contact at Audubon is Ms. Paula Realbuto, Development Manager at 518-767-905 j ext. J 1. 
She will be able to assist you with any questions you may have. You may also call me at 972-888-7370 or 
reach me through email. Thank you in advance for your commitment. 

Other Audubon programs that may interest you: 

Backyard Sanctuary Program (for homeowners) 

A School Sanctuary Program 

A Business and Dining Club Sanctuary Program (being introduced through the Club Manager Assoc. 
of America) 

Environmental Committee: Chainnan Terry Taylor, Doug Howe, Jim Faubion, Jo Harris, Tom 
Bennison, Jim Broughton, Jeremy Duda, Jeff Wilson and Mitch Kessler. 

7.3.2 Environmental Planning 

Your environmental plan should include your goals and plan-of-action for the coming year(s). Review 
each of the other categories and evaluate your environmental management procedures. How can each area 
be improved or expanded? The more specific you make your plan, the more easily you can implement it 
and evaluate your success. Where possible, include projected dates for implementation and assign people 
who will be responsible for each task. 

Many courses find it very helpful for their Resource Committee to be involved in Environmental 
Planning. This can help to ensure that the plan is calTied out and suppOlied by members/golfers. 

It may also be helpful to outline your plan on a map of the course. For instance, you can highlight quality 
habitat areas, places that need improvement or areas to take out ofilTigation. 

Remember, though this plan is being written to achieve celiification, its purpose is to help Y.Q!.Ldefine 
your goals and strategies to fully develop your Cooperative Sanctuary. Therefore, write it in a way that 
will be useful to you and other club personnel. 

To apply for certification, submit a brief outline of your plan stating your goals and objectives for each of 
the following categories: 

I. Wildlife & Habitat Management 

2. Member/Public Involvement 

3. Integrated Pest Management 
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4. Water Conservation 

5. Water Quality Management 

There may be instances where you may not be planning any changes in one of the above areas. This may 
be fine so long as you have addressed any necessary issues and can specify your management strategy. 

The following example suggests a simple, concise way to outline your plan; for the sake of space, it 
covers only the "Wildlife & Habitat Management" part of the Environmental Plan. 

1. Wildlife & Habitat Management Coal: To maximize non-play areas and plantings to attract and 
sustain a diversity of wildlife species. 

a. Cover - A review of the course shows that several areas could be naturalized to provide better 
food and cover sources. These are highlighted on the enclosed map. Enhancement with prairie 
grasses and wildflowers will take place in 1995. Two "no mow" areas will be established this 
year. Woodlands are to be left 'as is' with snags standing when they are not hazardous. Fifteen 
nest boxes will be built this winter with the help of scouts. 

b. Food - Clubhouse gardens can be enhanced with more flowers that will attract hummingbirds; 
begin in Spring. We will also add a feeder near the Clubhouse restaurant- Native plants have been 
the focus of our landscape additions for several years. We will continue this practice with new 
tree and shrub plantings. 

c. Water - Ponds have no shoreline vegetation. Plan to research appropriate emergent and shoreline 
Plana for planting in Spring. 

d. Wildlife Inventory - No species have been recorded. Parkland Bird Club has been contacted and 
will conduct a bird count in December and May. 

7.3.3 Member/Public Invlovement 

The intention of this category is to help you gain recognition and support for your environmental 
programs, increase golfer understanding of wildlife and environmental quality on the golf course, and let 
the public know that golf courses can be valuable community assets. Member and public awareness, 
education and involvement in environmental projects is often the key to their success. Member/public 
involvement projects should help you to focus your efforts, increase participation, build support, and 
generate positive pUblicity for jobs well done. 

To apply for certification, tell us about your efforts in the following areas: 

1. Resource Committee - A committee to help plan and implement projects should be formed. Please list 
members of the committee, their area of interest or expertise, and their relationship to the course. We 
strongly encourage you to invite representatives from outside resource agencies to serve on the 
committee (ie. wildlife or conservation organizations, bird clubs, garden clubs, scouts, school 
personnel, Cooperative Extension). 

2. Education & Public Information - Describe attempts to inform members/public golfers or the local 
community about environmental programs, involvement in the ACSP, or things they can do to help 
improve environmental quality. This may include displays, posters, brochures, workshops, newsletter 
articles, or press releases. 

3. Member/Public Involvement in Environmental Projects - Please tell us about member or public 
involvement in and support for environmental projects and programs. For example, members or local 
community groups or individuals may mount and monitor nest boxes, conduct wildlife inventories, 
recycle, provide landscaping or planting information, or help with planning or publicity. 
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7.3.4 Wildlife ad Habitat Management 

This category encompasses the management of non-play areas to provide habitat for wildlife on the golf 
course. We understand that the size of the property and diversity of existing habitats will impact what you 
are able to do. These are taken into account when reviewing certification in this category. The intent of 
'Wildlife & Habitat Management" is for Cooperative Sanctuary members to maximize the use of the 
space they have to provide the best possible habitat given their location, size, layout, and type of property. 
To apply for certification, please address the following areas: 

1. Wildlife Cover Enhancement Projects - Please describe efforts to provide adequate cover for nesting, 
resting, travel, and feeding for a diversity of wildlife species. Cover enhancement projects may 
include: 

a. Woodlot Management Keeping understory vegetation intact, leaving dead tree snags when they 
pose no safety problems, or creating brush piles. 

b. Naturalization Projects - if non-play turfgrass areas are extensive, cover enhancement may 
include reducing lawn by allowing taller grasses to grow in designated areas, planting 
wildflowers, prairie grasses, shrubs or trees, or creating hedge rows and travel cOITidors. 

c. Protection of Special Habitats or Wildlife Species - Tel! us about your efforts to enhance or 
protect special habitats such as wetlands, streams, or native plant communities that are on the 
property. If there are wildlife species of special concern, how do you manage for their survival? 

d. Nest Boxes - If few tree cavities exist and the property has suitable size and habitat requirements, 
nest boxes should be mounted and monitored and the results reported to NY A through our yearly 
Nest Box Survey (see September/October issue ofField Notes). 

2. Wildlife Food Enhancement Projects- Please describe your efforts to provide a diversity of food 
sources for wildlife. This may include: 

a. Plant Management - Use of a variety of plants that are specifically planted to provide food for 
wildlife such as songbirds, hummingbirds or butterflies. These plantings may be chosen for 
flower beds, window boxes, landscaped areas, entry roads, etc. 

b. Native Plant Landscaping - Native plants provide food and cover to sustain native wildlife. 
Landscaping with native trees, shrubs and flowers also preserves the biological diversity of your 
regions natural heritage. Tell us about native plant use on the course. 

c. Bird Feeding - Maintaining bird feeders to provide supplemental food for birds may also be part 
of your plan. 

3. Water Enhancement Projects - Because water is a key habitat component, please tell us how you 
manage water sources to provide quality aquatic habitat. Ifthere are ponds, lakes or streams on the 
property, do you maintain shoreline vegetation to provide food sources and safe access for wildlife? 

4. Map and Wildlife List - With your certification request, include a simple map that highlights habitat 
areas on your course. Also send us a list of birds and other wildlife species seen on the property. 

7.3.5 Integrated Pest Management 

A comprehensive IPM program will help to ensure a healthy environment for both people and wildlife. 
Please tell us about your efforts to manage turf areas with environmental sensitivity, educate workers and 
members about responsible plant management, and provide a safe haven for wildlife. Please address the 
following areas: 
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1. Regular turf inspection and monitoring - identifying problem "hot spots" and indicator areas, setting 
problem threshold levels, keeping records of problems and strategies to deal with them. 

2. Proper cultural control methods: aerification, mowing practices, thatch control, etc. 

3. Use of biological controls, e.g. beneficial nematodes, milky spore, birds, bats. 

4. Use of appropriate turf species for local climate and soil conditions. 

5. Use of natural organic fertilizer and pesticide products where applicable. 

6. Pesticide applications on a curative basis with the overall goal being effective turf care and the 
reduction of chemical usage. If yon have documented reductions in chemical use, please specify. 

7. Reduction of turf stress due to traffic, carts or low mowing heights. 

8. Education and training for employees to ensure safety and quality work. 

9. Maintenance facility - Proper care and storage of equipment; general appearance of 
environmentally-responsible maintenance operation. 

10. Other control measures - please describe. 

In addition, we ask that you obtain a signed statement from the Green Committee showing the course 
management's commitment to IPM and proper turf management. Please submit this statement on the 
course's letterhead. 

SAMPLE STATEMENT: 

The Plainview Country Club has implemented a comprehensive integrated pest management program. 
We are committed to maintaining adequate playing surfaces while keeping our use of chemical fertilizers, 
pesticides, and herbicides to a minimum. We will continue to educate ourselves on IPM methods, and 
apply management strategies that promote a high degree of environmental quality on our golf course. 

(Chair, Green Committee) 

7.3.6 Water Conservation 

Water consumption is a key environmental concern for golf courses across the country. Having a 
comprehensive water conservation program in place helps to show your course's commitment to judicious 
water use and environmental stewardship. To apply for certification, please include information on the 
following: 

1. Irrigation System - Describe your system and the types of controls it has. Has the system been 
designed for iITigation efficiency? Are evapotranspiration rates known and incorporated into 
iITigation decision making? If so, do you replace water at 100% of the ET rate or less? 

2. Water Source - Where does your water come from? Have you sought alternative water sources, 
and/or selected sources that will have the least impact on area water supplies? 

3. Watered Aram and Frequency - Please tell us what areas of the course are watered and how often 
these are watered (daily, as needed only, three times weekly, etc.). Have watering priorities that allow 
for reduction of areas requiring iITigation been established? Is watering avoided during peak 
evaporation periods? 
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4. Water Re-capture and Re-use - Describe any efforts to re-use rain or inigation water, or to re-use 
water from other sources. 

5. Turf grasses - What kind of turf species are used on fairways, greens, tees and roughs? Have drought 
tolerant turfgrasses been incorporated? 

6. Water Distribution - Has the inigation system ever been analyzed for distribution of water? 

7. Mulches - Tell us about the use of mulches around gardens or plantings on your course. 

8. Water Reduction - Has there been a substantial reduction in water use on your course? Please specify. 

If your course uses effluent water, please tell us about how the system works, where the effluent comes 
from, and what percentage of irrigation water is effluent 

7.3.7 Water Quality Management 

Water quality is a crucial issue for govemment agencies, environmental groups, and the public. Concems 
are often raised about the impact of golf course chemical use on the water quality of lakes, streams, and 
ground water. in order to feel confident that your course is maintaining good water quality, it is impOliant 
to have a strategy in place to monitor water quality, improve conditions if warranted, and deal with any 
problems should they arise. Please describe your water quality management practices including: 

1. Baseline Data and Water Quality Monitoring - What baseline infonnation has been established for 
water quality, including clarity, dissolved oxygen and pH? What water sources are tested? Who 
conducts the tests and how often are they canied out? 

2. Streams - If a stream or creek is on the property, what stream protection measures are in place to 
reduce erosion, maintain adequate shade & and reduce pollution inputs? Has anyone sampled for 
"macroinvertebrates" (insect larva and other organisms that lack a backbone)? Since many of these 
organisms are sensitive to pollution, they are a highly reliable indicator of pollution. 

3. Wetlands - [fwetlands are present, what condition are they in (degraded? viable & productive? 
invaded by phragmites or purple loosestrife? protected?) What measures are taken to protect or 
improve wetland habitat? 

4. Buffers - No Spray Zones - Describe vegetative buffers around water features to filter runoff and 
reduce erosion? Have you established "no spray" zones near water sources to minimize potential drift 
and runoff? 

5. Drainage What areas drain to lakes, ponds or wetlands? What filtering mechanisms are present? 

6. Chemical Additives - Describe any chemicals that have been added to water features, or any change 
in chemical management of water features. 

7. Ongoing Water Quality Management Strategies - please describe. 

I. What is required olthe Golf Course Superintendent? 

The Club or Resort pays annual dues of $1 00.00 for Sanctuary pmiicipation. After completing the 
Resource Inventory, which identifies where you are now, the Club must complete, document and 
maintain six areas: Environmental Planning, Wildlife & Habitat Management, Integrated Pest 
Management, Water Conservation, Water Quality Management and Member/Public Involvement within a 
two to three year period. 

The program will require a commitment of time and energy to complete, however most activities can use 
local groups such as Boy Scouts, Audubon, National Wildlife or a Club Member activity group to build 
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bird boxes and or count the number and types of wildlife. Other activities can use the club staff to supply 
additional legwork. 

2. What has been ClubCorp's participation in the past? 

Currently, ClubCorp has 71 golf courses participating in the Sanctuary Program. Of those that have 
joined, 38 have completed the Resource Inventory, 10 have completed the Environmental Planning and 7 
the Wildlife & Habitat portions of the program. Five courses are fully certified as "Sanctuary". 

In the past eight years, over 20 ClubCorp golf courses have received awards internationally, nationally 
and locally for environmental stewardship. Each of those recognized has been a paliicipant in the 
Audubon Sanctuary Program. 

3. What are the costs associated with beginning and lor maintaining the program? 

It is a financially inexpensive investment to become a certified golf course. The positive aspects are a 
potential reduction in operational expenses which comes from implementing water conservation, 
integrated pest management to reduce pesticide use, and cOl1veliing out-of-play areas to native growth. 

4. What are the bene/Its a/participating in this program? 

There is an opportunity for saving real dollars while reaping the rewards for sanctuary participation. In 
addition, the Club receives recognition received from the community and Members for an effective 
environmentally sustainable program. It also provides a pro-active, sound defense to stave off outside 
anti-golf and environmental interest groups. 

Table 7-1. Audubon Sanctuary Program Active and Inactive List 
As of 10/27/99 

Note: Dues are payable annually on the date listed below. 

ID Member Name Inactive Expiration Date 

GC 0460 Fair Oaks Ranch ,/ 3/1/94 

GC 0503 Southern Trace ,/ 2/1/95 

GC 0797 Hills of Lakeway ,/ 3/1/96 

GC 1255 Ranch Country Club ,/ 4/1/96 

GC 2015 Canyon Crest ,/ 1/]/97 

GC 0566 Plantation Resorts ,/ 7/1198 

GC 1027 La Cita ,/ lI/lI98 

GC 2494 Homestead - Cascade ,/ 2/1/99 

GC 1658 Stoneridge ,/ 4/1/99 

GC 1746 Deerwood ,/ 5/]/99 

GC 0911 Falcon Point ,/ 6/]/99 

GC 1908 Paradise Valley ,/ 7/1/99 

GC 0590 Three Ridges ,/ 7/1/99 

GC 0588 Airways ,/ 7/1/99 

GC 1673 Queens Harbour ,/ 7/1/99 

GC 0572 Kingwood Cove ,/ 7/1/99 

GC 0750 Oakmont ,/ 7/1/99 

GC 0751 Silver Springs Shores ,/ 7/1/99 
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ID Member Name Inactive Expiration Date 

GC 0577 Tayman Park ./ 7/1/99 

GC 0573 Clear Lake ./ 7/1/99 

GC 0575 Golden Era ./ 7/1/99 

GC 0639 Forest Creek ./ 7/1/99 

GC 3089 Coto de Caza 11/1/99 

GC 2816 Glen Oaks 12/1/99 

GC 0368 Tampa Palms 12/1/99 

GC 2810 Aspen Glen 12/1/99 

GC 2050 Padre Isles 2/1/00 

GC 2064 Countryside 2/1/00 

GC 2082 Stonehenge 2/1/00 

GC 0726 Northwood 2/1/00 

GC 0745 Pebble Creek 2/1/00 

GC 0444 Pinehurst, Inc. 2/1/00 

GC 1103 Pinehurst Resort 2/1/00 

GC 0404 Lost Creek - Austin 2/1/00 

GC 3205 Barton Creek Lakeside 3/1/00 

GC 3201 Canyon Gate 3/1/00 

GC 0432 Northem Hills 3/1/00 

GC 0437 Bay Oaks 3/1/00 

GC 1653 Diamante 4/1/00 

GC 2153 Canyon Creek 4/1/00 

GC 3218 The Clubs of Lakeway 4/1/00 

GC 0505 Greenbrier 4/1/00 

GC 1801 Treesdale 5111 00 

GC 0852 Firestone 511100 

GC 0533 Brookhaven 5111/00 

GC 2662 Knoll wood 5111/00 

GC 0579 Rancho Solano 711/00 

GC 0586 Clear Creek 711100 

GC 0955 Kingwood 711/00 

GC 0576 Diamond Bar 7/l100 

GC 2708 Timarron 7/1100 

GC 0937 Gleneagles 7!l100 

GC 1674 Fossil Creek 7/1100 

GC 1910 Atascocita 8/1/00 

GC 2331 Debary 8/1/00 

GC 1922 East Lake Woodlands 8/1/00 

GC 0970 Oak Pointe 8/1/00 

GC 1909 Inverrmy 8/1/00 

GC 1370 Silver Lake 8/1/00 

GC 2324 Cathedral Canyon 8/1/00 

GC 0225 Willowbend 9/1/00 

GC 0631 Ipswich 9/1/00 
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ID Member Name Inactive Expiration Date 

GC 2749 Belle Ten-e 9/1/00 
GC 3358 Morgan Run 9/1/00 
GC 0289 Balion Creek 9/1/00 
GC 3053 Snee Fann 10/1/00 
GC 3385 Nags Head 11/1/00 
GC 0654 Quail Hollow 11/1/00 
GC 3088 Coto de Caza WI/OO 
GC 3377 Canyon Springs 11/1/00 

7.4 Compliance Inspection Checklist 

HOUSEKEEPING 

The appearance of your Club or Resort sends a message to members, employees, guests and regulatory 
officials about the level of professionalism practiced at your facility. Make a positive 
impression - practice good housekeeping. 

Are all operations areas cleaned daily? 

Are collection buckets used to catch drips 
when connecting or disconnecting hoses? 

Are tanks inspected for leaks and rust? 

Are fertilizer/pesticide leaks and spills 
cleaned up immediately? 

Are drains and sumps kept free of debris? 

Is collected stom1water used or disposed 
of properly? 

Are waste materials neatly stored before 
disposal? 

STORAGE AND HANDLING 

Prevention of air, soil and ground water 
contamination should be a top priority 
in the operation of your Club or Resort. 

LIQUID FERTILIZER 

Are all liquid tanks inside a dike area? 

Are fertilizer tanks maintained in a 
containment area separate from pesticide 
tanks? 
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If feliilizer tanks are under roof, is 
the containment volume adequate to hold 
at least 110% of the largest single tanks 
within the containment area (taking into 
consideration the displacement volume of 
all tanks within the area)? 

Are all pipes, valves and hoses located 
within a containment stmcture? 

Is the containment stmcture inspected 
regularly for cracks or leaks? 

Are leaks from tanks, pipes, valves, 
equipment or containment stmctures 
repaired as soon as they are found? 

Are spills immediately cleaned up? 

Are any underground sumps periodically 
leak-checked with clean water? 

Are contained fluids reused in product 
. ? mIxes. 

DRY FERTILIZER 

Is all product stored under roof? 

Is rainwater diverted from contract with 
the product? 

Is all bulk chemical inside a dike area? 

Is contaminated rainwater collected and 
used as product? 

Is all spilled product immediately 
recovered and used? 

Is fugitive dust contained from storage areas? 

Is fugitive dust contained from transfer 
area? 

PESTICIDES 

Are agrichemicals stored in a separate 
area to prevent possible contamination 
of fertilizer or other materials? 

Are flalTimable/combustible materials 
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segregated from all ignition sources? 

Are all bulk chemicals under a roof? 

Are bulk chemicals inside a dike area? 

Is rainwater captured in your dike area 
collected for use in your application 
blends or mixes? 

Ifpesticide tanks are under roof, is the 
containment volume adequate to hold at 
least 110% of the largest single tank 
within the containment area (taking into 
consideration the displacement volume of 
all tanks within the area)? 

If the containment area is not under roof, 
is the containment volume adequate to 
hold the volume of the largest single tank 
within the containment area plus freeboard. 
and rainfall amounts as prescribed by your 
state regulations? 

]fthe pesticide containment area is 
outside, do you have plans to bring it 
under roof? 

Are all pipes, hoses and valves located 
within a containment structure? 

Are routine inspections made of the storage 
area to check for leaks and spills? 

Are these inspections documented? 

Are leaks repaired immediately? 

Are spills immediately cleaned up and the 
waste properly disposed? 

Is the containment area equipped with a 
spill collection sump and holding tank? 

Are all pesticide mini-bulk tanks stored in 
an area that would prohibit nm-off into 
streams, ditches or well heads? 

Are contained fluids reused in product 
mixes? 

Axe packaged chemicals stored inside a 
secure building designed to hold water or 
other chemicals used in fire extinguishing? 
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Are all pesticide containers kept closed 
except during transfer operations? 

MIXER AND LOAD AREAS 

Is the mixer located within a containment area 
capable of holding its contents? 

Is all product loading done over a loadout 
pad with a collection pump? 

Can the pad containment system handle 
the volume of the largest vehicle? 

Is the loadout pad constructed in a manner 
to prevent excessive drainage of a 
rainwater runoff into its collection sump? 

RINSATE HANDLING AND REUSE 

Is all equipment field-rinsed? 

Is any equipment rinsed at the facility 
upon rehUll from the field? 

If rinsed at the facility, is rinsate 
collected and reused? 

Is rinsate segregated by crop type to 
facilitate reuse? 

Is all onsite equipment washdown on a 
rinse pad? 

Is all washwaterlrinsate collected and 
reused? 

Is a pump available for emptying the rinse 
pad sump? 

Is the liquid collected from the rinse pad 
sump stored in an aboveground tank? 

Is the rinse water storage container 
connected to a mix tank to facilitate reuse? 

FUELSTORAGE 

Are all onsite fuel tanks located above 
ground and contained? 

__ YES NO 

___ YES NO 

___ YES NO 

___ YES NO 

__ YES NO 

__ YSS NO 

___ YES NO 

__ YES NO 

___ YES NO 

___ YES NO 

YES NO 

___ YES NO 

___ YES NO 

___ YES NO 

___ YES NO 

Are underground storage tanks registered? YES NO 
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Are all underground petroleum tanks equipped 
with leak detection and corrosion protection 
systems? 

Are fuel and product tanks and/or piping 
at risk from vehicle collisions? 

SAFETY AND SECURITY EMPLOYEE SAFETY 

___ YES NO 

___ YES NO 

A safe workplace is critical for the supervisor and his employees. 

Are employees trained and equipped to 
recognize occupational hazards and to 
protect themselves and the facility tl:om harm? ___ YES NO 

Are employees trained in proper handling of 
chemicals, fertilizers and/or pesticides? 

Are employees trained to use protective: 
Clothing? 

Eye protection? 

Safety equipment? 

Is other personal protective gear and 
equipment readily available and in good 
working order? 

Eye washes? 

Safety showers? 

Respirators? 

Ear plugs? 

Safety shoes? 

Do all employees use appropriate protective 
gear and equipment when handling products? 

Have employees been instmcted not to 
smoke or eat while handling pesticides? 

Do you have Material Safety Data Sheets 
(MSDSs) for all hazardous materials (such 
as pesticides, ammonia or acids) used at 
the facility? 

Are the MSDSs readily available to all 
employees? 

Lost Creek TMS Plan 

___ YES NO 

__ YES NO 

___ YES NO 

___ YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

___ YES NO 

___ YES NO 
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Is the mixing area properly ventilated for 
hot mixing and pesticide handling? 

Are appropriate waming signs regarding 
hazardous chemicals and no smoking areas 
prominently displayed? 

Are all product storage tanks labeled 
properly by content? 

SITE SECURITY 

YES NO 

___ YES NO 

___ YES NO 

Good security measures are your best insurance against problems resulting from accidental or intentional 
actions of unauthorized personnel at your ResOli. A modest investment of resources and effoli may 
prevent a substantial loss to your operation. 

Do you have a security fence or other means 
of preventing unauthorized public access to 
your propeliY? 

Are all gates lockable and locked when your 
facility is unattended? 

Are valves on bulk product tanks secured 
with locks? 

Are all sump pumps or drains from 
containment area locked? 

If application equipment containing product 
is stored ovemight, is it equipped with 
locked discharge valve? 

Do you have adequate lighting in all 
product storage and handling areas? 

DOCUMENTATION 

YES NO 

YES NO 

___ YES NO 

___ YES NO 

___ YES NO 

__ YES NO 

Written documentation of environmental and safety activities is proof that you are obeying regulations. 
File and maintain these documents carefully. 

Are construction, environmental and other 
permits filed and easily retrieved? 

Are permit conditions routinely reviewed? 

Are underground storage tanks registrations, 
certifications and leak test results properly 
filed and easily retrieved? 

Are pesticide licenses cunent? 

Do you have a schedule for reregistering or 

___ YES NO 

___ YES NO 

___ YES NO 

___ YES NO 
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renewing permits, licenses and other documents 
on time? 

Do you document and maintain records of 
safety training, safety meeting subjects and 
attendance, and emergency response drills? 

Have your employees signed the appropriate 
fonn indicating they have attended a hazardous 
material training session? 

Can you find your written hazard communication 
plan? 

SARA TITLE-III REPORTING 

Have you filed all notifications required 
under SARA Title-III with the appropriate 
agencies? 

Are you subject to Section 311 repOliing and 
do you submit an Emergency and Hazardous 
Chemical Inventory Fonn (Tier 1, Tier H Fonn) 
by October 17 of each year? 

Are copies of all required repOlis maintained 
at the facility? 

WATER SUPPLY 

___ YES NO 

__ YES NO 

__ YES NO 

__ YES NO 

___ YES NO 

___ YES NO 

___ YES NO 

Regardless of the source of water at your facility, specific measures should be taken to protect your water 
supply from inadvertent contamination. You also should be aware of and address the potential 
vulnerability of your neighbors' water supplies. 

Is municipal water used at your facility? 

If so, are the water lines protected against 
back-siphoning by use of air gaps, a back 
flow check valve or other mechanism? 

Do you use any onsite water wells at your 
facility? 

Are onsite wells used for human consumption? 

Are all wells protected against back siphoning? 

Are the wellheads elevated or curbed to 
prevent spills or surface runoff from entering 

___ YES NO 

___ YES NO 

___ YES NO 

__ YES NO 

___ YES NO 

the wells? YES NO 

Have onsite water wells been analyzed within 
the past year for the type of chemicals 
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handled at your facility? 

Do you know the location of the private and 
public water supply wells nearest to your 
facility? 

Do you know the depth to groundwater and the 
general direction of groundwater flow beneath 
your facility? 

WASTE MANAGEMENT 

___ YES NO 

___ YES NO 

YES NO 

Proper management of wastewater and solid wastes is critical. Objectives should include: 

12. Minimizing the amount of wastes generated at a facility 

13. Recycling and reusing waste materials 

14. Disposing of wastes in accordance with local, state and federal requirements 

Do you generate any hazardous waste? 

If you are not exempt, have you obtained an 
EPA identification number (Ponn 8700-12)? 

]s your Club or Resort connected to a community 
sanitary sewer system? 

Have you taken precautions against the 
discharge of pesticides, fertilizers or other 
chemical contaminants or process wastes into 
your sanitary sewer or septic tank system? 

Do you prevent stormwater on your site from 
coming in contact with feliilizer or 
agrichemicals? 

Do you sample collected storm water before 
discharge? 

Do you prevent the discharge of any runoff 
of contaminated stonnwater from your site 
into a nearby stream or ditch? 

Have you eliminated the onsite storage or 
disposal of any wastewater in unlined pits, 
ponds or lagoons? 

Are all waste pesticide containers triple 
rinsed or pressure rinsed prior to disposal or 
recycling? 

Are waste degreasing solvents, cleaning 
solvents and other flammable liquids safely 
stored onsite prior to pickup by a solvent 

___ YES NO 

___ YES NO 

___ YES NO 

__ YES NO 

YES NO 

YES NO 

___ YES NO 

___ YES NO 

___ YES NO 

recycling finn? YES NO 
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Are waste containers properly labeled? YES NO 

Are waste batteries returned for recycling? YES NO 

EMERGENCY PREPAREDNESS AND RESPONSE 

The investment of a lifetime's work can be destroyed in a moment if you have not adequately prepared for 
emergencies. Emergency preparedness involves advanced preparation by your own employees and those 
personnel outside your workforce who assume critical roles in responding to emergency situations at you 
site. 

CONTINGENCY PLAN 

Do you have a facility contingency plan for 
procedures to be followed in the event of a 
fire or other catastrophic event? 

Have you given the local fire department a 
copy of your plan? 

Are all of your employees familiar with the 
plan and do they know what to do in the event 
of fire or other emergency? 

Are exits and emergency equipment clearly 
labeled? 

Do you conduct periodic drills with your 
contingency plan to ensure that your 
employees are prepared to act in the event 
of an emergency? 

Are employees cross-trained to substitute for 
an absent or injured employee? 

Do you know whether the local fire department 
has ready access to appropriate foam or other 
non-water fire fighting materials suitable for 
the products at your facility? 

If water were to be used in fire fighting at 
your facility, could contaminated firewater be 
contained onsite? 

Do you know the drainage patterns for runoff 
water from your facility? 

Can you stop or diveli the nmoff from your 
facility? 

YES NO 

___ YES NO 

___ YES NO 

__ YES NO 

__ YES NO 

___ YES NO 

___ YES NO 

__ YES NO 

__ YES NO 

__ YES NO 

RESPONSE PERSONNEL 
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Have you named a facility emergency 
coordinator? 

Are local emergency response officials (fire, 
police, medical) familiar with your facility 
and the materials you store onsite? 

Has the local fire department been invited to 
visit your site to discuss the plan and become 
familiar with your facility? 

Are telephone numbers and names of emergency 
response personnel readily available to all 
employees? 

Have you made contact with the Local Emergency 
Planning Committee (establishes under the 
federal Community Right-To-Know program in 
your area? 

Do you maintain an up-to-date inventory list 
of your chemicals (with MSDSs and a facility 
plot plan showing their locations) in a 
location accessible to emergency response 
personnel in yom absence? 

Do you have a prealTanged source of 
emergency services and equipment, such as an 
contractor or spill cleanup finn? 

Do you have a list of facility personnel and 
phone numbers to contact during an emergency? 

Is that list posted at the facility in a 
location visible to the public? 

OTHER CONTACTS 

Do you have a list of govel11mental agencies 
and phone numbers to be called in the event of 
a reportable spill, leak or fire? 

Do you have contacts and telephone numbers of 
sUlTounding businesses and/or residences for 
emergency notification? 

ONSITE MATERIALS 

Do you maintain necessary materials onsite for 
spill response involving small incidents (e.g. 
absorbent material, recovery drums, personal 

YES NO 

___ YES NO 

___ YES NO 

__ YES NO 

__ YES NO 

YES NO 

___ YES NO 

___ YES NO 

___ YES NO 

___ YES NO 

__ YES NO 

protective equipment and tools)? YES NO 
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Do you have a preventive maintenance program 
for critical spill response and safety 
equipment at your facility? 

SITE CONTAMINATIONS 

___ YES NO 

Practices considered acceptable in the past may have contaminated soil or groundwater, creating a 
potentially significant liability for you. 

To your knowledge, have any waste materials 
ever been buried, dumped on the ground or 
otherwise disposed on site? 

Have any unlined pits, ponds or lagoons been 
used onsite for storage of wastewater 
containing pesticides, fertilizers or other 
chemicals? 

Are there any active or previously used bum 
areas for pesticide containers? 

Has application equipment been routinely 
washed or rinsed onsite in an area not 
equipped with a rinse pad? 

Are there onsite areas or runoff areas that 
are batTen or have distressed vegetation? 

Has any analysis of soil or groundwater 
samples from the site shown detectable 
levels of pesticides or other contaminants? 

YES NO 

___ YES NO 

___ YES NO 

YES NO 

YES NO 

YES NO 

Best Management Practices for Golf Course Maintenance 

Introduction 

The maintenance depatiment is responsible for irrigation, mowing, fertilization, pesticide application and 
general upkeep of the golf course grounds. The maintenance is where pesticides are loaded into 
application equipment, mowers, and other pieces of equipment are serviced, and pesticide, fuel, fertilizer 
and cleaning solvents are stored. This is where pollution of soil, surface water, or ground water is mostly 
likely to occur. Contamination can occur when pesticides are spilled, containers or equipment cleaned 
and the rinsewater dumped on the ground or discharged into surface water, or improperly cleaned 
containers are stockpiled or buried. Proper management of the maintenance area is an impOliant pati of 
responsible chemical and pesticide use. Poor handling and disposal practices at these sites can lead to 
serious environmental problems, expose the ownership to extensive legal liability for contamination and 
cleanup, including penalties and fines and can create a poor public image for the game. 

Management practices should be implemented at these maintenance areas that will prevent the 
contamination of soil, surface water, and ground water by the materials stored and handled at these sites. 
This document describes a number of "Best Practices", or BMPs, which can be put into practice through 
proper design and operation of the golf course maintenance facilities and equipment. 

Best Management Practice Principles 
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The general approach to best management practices for golf course maintenance departments involves 
three principles: 

1. Isolate all potential contaminates from the soil and water. 

2. Do not discharge any material other than clean storm water onto the ground or into surface water 
bodies. 

3. Minimize in-igation, fertilizer and pesticide use. Use integrated Pest Management and native or 
naturalized vegetation wherever practicable. 

The first principle involves identifYing all the materials stored or handled in a golf course maintenance 
area along with cun-ent practices that could cause environmental contamination. The next step is to 
develop management practices that isolate those materials from soil and water during storage, handling 
and disposal. Materials that may contaminate soils and water include pesticides, fuels, solvents, 
fertilizers, paints, etc. Storing these materials in covered, lockable storage areas, handling them over 
impermeable surface, cleaning up spills promptly and properly, recycling these materials where possible, 
and othelwise properly managing wastes will keep these materials from contaminating soil and water. 

The second principle is an-extension of the first. It includes preventing contamination of stonnwater and 
eliminating the discharge of materials such as equipment wash water to ground or surface waters. 
Discharge to surface waters can occur directly through dumping to a lake or canal, or indirectly through 
discharge to a ditch, stonn drain or swale. Discharge to ground water may occur by percolation through 
highly penneable soils, such as the fine sandy soils found at many beaches, or by flowing into sinkholes, 
improperly constructed wells or other direct conduits to ground water. Discharges to surface or ground 
water should be eliminated through the containment and collection of equipment washwater and proper 
management of the collected material. Where allowed by the local Department of Environmental 
Protection, or local authorities, stonnwater and washwater, other than that from chemical application 
equipment, may be discharges to a swale or retention areas that does not connect to a surface water body 
or provide a direct conduit to the ground water. 

The third principle, that of minimizing fertilizer, chemical and ilTigation use through use of native 
vegetation and Integrated Pest Management directly impacts the amount of materials handled annually, 
reduces the annual maintenance budget and encourages good environmental stewardship. 

Specific Best Management Practices 

The type of material handled or the maintenance activities conducted lists specific BMPs for golf course 
areas. There are summarized at the end of this section. 

Plant Protectants 

Storage 

Storage of chemicals will be in a lockable concrete or metal building, located at least 50 feet from other 
types of structures to allow fire department access. The chemical storage area should be separate from 
other buildings or at least separate from areas used to store other materials, especially fertilizers. Shelving 
shall be plastic or reinforced metal. Metal shelving should be kept painted to avoid con-osion. Wood 
shelving should never be used because it may absorb spilled chemical materials. 

Floors shall be seamless metal or concrete and sealed with chemical-resistant paint. The floor will have a 
continuous sill to retain spilled materials and it should have no drained, although a Sump may be 
included. Sloped ramps should be provided at the entrance to allow wheeled handcarts to move material 
in and out of the storage area safely. Automatic exhaust fans and an emergency wash area will be 
provided. Explosion proof lighting may be required. The light/fan switch will be located outside the 
building so that both are on when entering or leaving the building. Personal protective equipment will be 
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easily accessible and stored immediately outside of the chemical storage area. An inventory of the 
chemicals be kept in the storage building and the Materials Safety Data Sheet s (MSDS) for the chemicals 
used in the operation should be accessible on the premises, but not kept in the chemical storage room 
itself (since that would make them Unavailable in time of emergency. 

Flammable chemicals should be separated from non-flammable ones. Dry bags should always be raised 
on pallets to ensure that they do not get wet. Liquid materials will always be stored below dry materials, 
never above them. Labels shall always be legible. Herbicides, insecticides and fungicides will be 
separated to prevent cross contamination and minimize the potential for misapplication. (Since cross 
contaminated chemicals often cannot be applied in accordance with the labels, this makes it necessary to 
dispose of the contaminated materials as wastes. This may require the services of an environmental 
consultant and hazardous waste contractor, depending on the materials involved. 

Storage building plans are available from several sources, including GCSAA, the U.S. Depatiment of 
Agriculture-Soil Conservation and Safety Storage. 

Mixing and Loading 
Loading of chemicals and mixing with water or oil dilutants shall be done over an impenetrable surface 
(such as lined or sealed concrete) so that spills can be collected and managed. Although use of a chemical 
mixing center is often not mandatory, adherence to the standards is strongly encouraged. 

The purpose of the chemical mixing center is to provide a place where the operator can perform all 
operations where chemicals are likely to be spilled in concentrated form, or where even dilute 
formulations may be repeatedly spilled in the same area, over an impermeable surface. Such a surface 
should provide for easy cleaning and recovery of spilled materials. In its most basic form, a chemical 
materials center is merely a concrete pad treated with a sealant and sloped to a liquid-tight sump where all 
of the spilled liquids can be recovered. For small spills, absorbents such as cat litter or sand may be used 
for clean up of the spill and then applied as a top dressing in accordance with the label rates, or disposed 
of as a waste. Solid materials', of course, can be swept up and reused. 

Materials other than concrete, such as tough synthetics, may also be used in some cases. These materials 
are often used for portable chemicals mixing centers where a permanent facility is not practicable. 

The first principle of Chemical Mixing Centers management is that any material that collects on the pad 
must be applied as a chemical or disposed of as a waste. Since any water, including rain, that collects on 
the pad must be used as a chemical or disposed of as a waste, a roof with a substantial overhang 
(minimum 30 degrees) on all sides is strongly recommended to protect against wind-blown rainfall. In 
addition, most chemical mixing centers will have a provision for pumping out the sump to storage tanks, 
one for each general type of pesticide (herbicide, insecticide or fungicide). In this way, spills and rinsate 
can be saved and used as make-up water for the next time that type 4 material is applied. All spills will be 
cleaned up immediately, and the sump will be pumped dry at the end of each day, or more frequently 
when materials are changed to another product which is incompatible with that previously used. 
Provisions will be made to clean the tires and patiicularly diliy areas of the equipment exterior to 
bringing it in to the pad area to minimize a build up of sediment in the pump. Sediments should be 
removed from the sump any time materials are changed to incompatible types so that the sediments can 
be applied as a pesticide to the turf at less than label rate instead of requiring disposal as a (possibly 
hazardous) waste. 

It is extremely important to pump out the sump and remove all sediments when changing chemicals, in 
order to avoid disposal problems due to cross-contamination. 

Small spills may also be cleaned up by using an absorbent such as cat litter and then applying the 
absorbent to the turf as a chemical in accordance with the label instructions, for example, by mixing with 
dry fertilizer where permitted by the label. Very small operations may find this method preferable at 
small mixing areas where hand sprayers are loaded. 
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Chemical containers will be cleaned immediately upon emptying. Pressure rinsing or triple rinsing and 
the rinse water dumped into the sprayer as pati of the make-up water shall properly clean containers. 
Non-rigid bags shall be shaken clean so that all dust and material falls into the application equipment. 
The clean containers shall be stored in a clean area, out of the rain and weather, until they can be disposed 
of or recycled. Storing the containers in large plastic bags is one popular option to protect the containers 
from collecting rainwater. The cleaned containers should be recycled where such a program is available, 
or they may be taken to a landfill for disposal. 

Chemical Application Equipment Washwater 

Washwater from chemical application equipment must be managed properly since this washwater will 
contain chemical residues. The best management practice for this material is to collect it and use it as a 
chemical in accordance with label instructions for that chemical. This applies to washwater from both the 
inside and outside of the application equipment. Often, the easiest way to do this is to wash the equipment 
in the chemical mixing center. The pad shall be flushed with clean water after washing equipment, and 
the captured washwater shall be pumped into the rinsate storage tank for use in the next application, or it 
may be applied to the labeled site as a dilute chemical. The applicator is allowed by the Federal 
Insecticide, Fungicide and Rodenticide Act (FIFRA) Section 2 to apply a chemical at less than the 
labeled rate. The sump should then be cleaned of any sediment before another type of chemical is 
handled. 

Chemical Management Summaty 

The appropriate practice for the management of chemical materials depends on the type of material. The 
proper practice for each type of chemical material is listed below. 

Empty Containers 

Excess Fonnulation 

Excess Mixture 

Material to Contain 
Spills 

Equipment 
Washwater 

Transport to an approved pesticide container recycling facility after proper 
cleaning (pressure rinsing or triple rinsing). If no recycling facility is available 
after proper cleaning dispose of as solid waste. 

Retum to manufacturer, use as a chemical in accordance with the label and use a 
hazardous waste contractor to remove and dispose. 

Use as a chemical in accordance with label. 

Use as a chemical by applying to a labeled site at or below 
application rate in accordance with label directions for use. Ifit is necessary to 
dispose of the material as a waste, contact your local EPA office. 

Reuse as a dilutant in subsequent applications. Use as a chemical 
by applying to a labeled site at or below application rate in accordance with label 
directions for use. Altematively, treat in a pennitted treatment facility, such as an 
evaporation Idegradation system. This requires an EPA permit. Contact the EPA 
office for more information. 

Solvents and Degreasers 

Storage 

Solvents and degreasers are generally flammable and toxic and shall be stored on lockable metal cabinets 
in an area away from ignition sources and with adequate ventilation. Do not store near an area where 
welding or other similar activities are perfonned. Never store with pesticides or fertilizers. An inventory 
of the solvents stored and the MSDS sheets for these materials should be kept on the premises, but not in 
the solvent storage area. Any emergency response equipment recommended by the manufacturer of the 
solvent shall be kept accessible to the storage area, but not inside the area itself. 
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Use 

Solvents and degreasers shall be used over a collection basin or pad that can collect all used material. The 
collected material should be stored in marked containers until it can be recycled or legally disposed of 
There are a number private firms that provide a service that includes solvent wash basins that drain into 
recovery drums. These drums are then picked up and the contents recycled or properly disposed of. 
Solvents shall never be allowed to drain pavement or soil, or discharged into stonn drains, sewers or 
septic systems, even in small amounts. Routine discharge of even small amounts of solvents can result in 
the accumulation of contaminants in soil or ground water over time, with serious environmental and 
liability consequences. 

Disposal 

Used solvents and degreasers shall be collected, placed into containers marked with the contents and the 
date and then picked up by a service that will properly recycle or dispose of these materials. 

Fertilizers 

Storage 

Fertilizers should be stored separately from solvents, fuels and chemicals since many feliilizers are 
oxidants and can accelerate a fire. Ideally, fertilizer should be stored in a concrete building with a metal 
or other flame-resistant roof 

Care must be taken when storing feliilizer to prevent contamination of nearby ground and surface water. 
Fertilizers should always be stored in an area that is protected from rainfall. Storage of dry bulk materials 
on a concrete or asphalt pad may be acceptable if the pad is adequately protected from rainfall and from 
water flowing across the pad. The use of secondary containment of liquid fertilizer tanks is a best 
management practice. 

Loading Areas where feliilizers are loaded into application equipment shall be protected from rainfall and 
spill material cleaned up immediately. Collected material can be applied to the golf course as a feliilizer. 
If rainfall protection is not available or practical for the loading area, thorough cleaning is essential. 
Cleaning of the area can be through dr-y collection methods such as sweeping or vacuuming or washing 
down the loading area. Any washwater generated would have to be collected and applied to the course. 
Discharge of this washwater to stom1 drains or septic systems is illegal. 

Grass clippings removed from mowers shall be handled separately from other waste materials and 
equipment washwater. Many manufacturers now recommend the use of compressed air to blow off 
equipment. There is more productive of hydraulic seals on the equipment, eliminates the washwater and 
produces dry clippings that are easy to handle. Another method is to clean mowers over a separate 
concrete or asphalt pad that allows water to nm off into turf or soil, but not into a surface water body or 
canal. The chemical mixing center should not be used for this purpose, in order to keep clippings and 
other debris from becoming contaminated with pesticide residue. The grass clippings will collect on the 
pad. After drying on the pad, the clippings can be collected and composted or spread in a wooded area or 
rough. 

Used oil, antifreeze and lead-acid batteries 

Used oil and antifreeze should be collected in marked containers and offered for recycling. There are 
commercial services that will collect this material. 

Lead-acid storage batteries, such as those used in golf carts and for stmiing other equipment are classified 
as special wastes and must be recycled. All lead-acid battery retailers are required by law to accept 
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retumed batteries for recycling. Used acid from these batteries contains high levels oflead and must be 
disposed of as hazardous waste, unless contained within a battery being recycled. 

Gasoline, Diesel Fuel 

Fuel storage tanks should be in compliance wi th state storage tank regulations. Call the nearest EPA 
District office for information on these requirements. In general, underground tanks with volumes over 
110 gallons and aboveground tanks with volumes over 550 gallons must be registered and located within 
secondary containment systems. 

Fuel dispensing areas should be designed and managed to prevent soil and water contamination. Concrete 
or asphalt -surfaces should be provided the fuel pumps. The pumps should not be located where a spill or 
leak would cause fuel to flow onto the ground or into a stonn drain or surface water body. 

Secondmy containment structures are required for aboveground fuel tanks over 550 gallons. The best 
practice is for the structures to be roofed to keep out rainfall. Building the containment struchlre so that it 
is tall rather than wide will also help with minimizing rainfall accumulation by reducing the amount of 
surface area of the structure. r f the structure is not roofed, than water that accumulates must be managed 
properly. If the structure has a discharge port, make certain that it is closed and locked except when 
uncontaminated rainwater is to be drained. The best option is to have no discharge POlt and to use a 
pOltable sump pump to remove water when it is necessary. A discharge port invites the possibility that it 
may be left open when a leak occurs. 

The first line of management is to minimize the need to discharge. If the containment volume is adequate, 
evaporation of accumulated rainfall will often be sufficient. Critical levels at which discharge is 
considered should be established for each facility and the levels marked on the containment wall. This 
will prevent frequent and unnecessmy discharge of small volwnes. 

The water to be discharged must always be checked for contamination. This can be done by looking for 
an oily sheen, observing any smell of fuel or oil, or through the use of commercially available test kits. 
Never discharge any water that is contaminated. 

Contaminated water must be treated on site using commercially available treatment systems, or 
discharged to an off-site treatment system directly or being transported by tanker truck to a treatment 
facility. Never discharge to a sewer system without written permission from the utility. For more 
infonnation on treatment, contact the appropriate EPA office, 

If the water is not contaminated, it can be discharged to a stormwater system retention area, or grassed 
swale. Do not discharge it during a rain event, since the added flow may cause it to run-off to a sensitive 
area. 

General Equipment Washing 

Washwater generated from the cleaning of equipment other than chemical application equipment does not 
have to be collected and applied to the Course. This washwater must not, however, be discharged to 
Surface water either directly or through-ditched, storm drains or canals. 

Equipment washwater can contain soaps, feltilizer residues, solids and lubricating oil residues. This 
washwater should not contain solvents and degreasers. These materials should be used in a separate 
operation. 

Best management practices for wash water other than chemical application equipment depend on the 
quantity generated. If quantities less than 500 gallons per day are generated, the EPA office may allow 
the washwater to drain to a grassed retention area or swale, as long as no direct contact with a surface 
water body occurs. Discharge to a septic system is not legal. 
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For larger quantities, the options are: 

15. Use of a washwater recyc I ing system 

16. Discharge to a treatment system that has been pel111itted under EPA industrial wastewater rules, or 

17. Discharge to a domestic sewer system (with written pennission from the utility). 

rfyou decide to use a wash water recycling system, care must be taken to operate it properly. Do not 
clean pesticide application equipment using these systems. The introduction of pesticide residues into 
these systems can result in contamination of the systems and high costs for disposal of contaminated 
filters and sludges. 

If you generate more than 100 gallons per day you should contact the EPA District Office that is 
responsible for your area. In many cases, the state EPA will allow up to 500 gallons per day without a 
permit provided that the washwater is not going to a surface water body or other sensitive area. 

Oil/water separators can be used, but must be managed properly to avoid problems. First, do not wash 
equipment used to apply chemicals on pads using oil/water separators, since the chemicals will 
contaminate the oil that is salvaged. Second, be aware that the oil collected in these systems may be 
classified as a hazardous waste, depending on its composition, making disposal expensive. Oil water 
separators are not necessary unless the water from the system is to be reclaimed for some particular end 
use, or large volumes of water are generated and the industrial wastewater permit or receiving utility 
requires such a system. 

Equipment Storage 

Equipment used to apply chemicals and fertilizers should be stored in an area protected from rainfall. 
Rain can wash chemical and fertilizer residues from the exterior of this equipment and these residues can 
contaminate soil or water. Pesticide application equipment can be stored in the Chemical Mixing Center, 
but feliilizer application equipment should be stored separately. 

Summary 

Material or Activity to be Planned 

Pesticide Mixing and Loading 

Solvents from equipment washing 

Soaps, other non-solvent materials 
used to wash equipment, oils 
washed off vehicles 

Feliilizer storage 

Chemical storage 

Used oil, antifreeze 

Lost Creek TMS Plan 

Best Management Practice 

Chemical Mixing Center and proper operation and maintenance. 

Separate solvent collection systems such as solvent wash baths. 

For less than 500 gallons per day Washwater areas that allow 
water to seep into grasses retention areas or swales not connected 
to surface water. For more than 500 gallons per day - Industrial 
wastewater treatment system, water recycling systems (provided 
no chemical residues enter system) or, with written pennission, 
hook-ups to wastewater treatment plants. 

Covered feliilizer storage areas with curbs or berms to prevent 
water from entering. Secondary containment should be used 
even where not required. 

Covered, locking concrete or steel buildings with adequate 
ventilation and metal shelving, no floor drains, and a bem1 or sill 
to contain spills. 

Collection and recycling. 
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Gasoline, diesel fuel 

Lost Creek TMS Plan 

Compliance with EPA regulations for above-ground and 
below-ground tanks. Closing of stormwater drains in immediate 
vicinity of fueling point. 
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7.4.1 Inspection Checklist for Recycling Plastic Plant Protection Product Containers 

To be acceptable for recycling, plastic plant protection product containers must be empty. clean, 
inspected, uncapped and dry. Follow this checklist to make sure your containers are acceptable. 

EMPTY: Plastic containers must be empty to be recycled. 

CLEAN: Before handling any crop protection products be sure to read the label on the 
package. Wear the proper protective equipment as specified on the label. Pressure or 
triple-rinse the container as soon as it is emptied. Container must be cleaned or they will not be 
accepted into the recycling program. Add the rinse water to the spray mix. 

INSPECT: Immediately after rinsing the container, look inside and make sure that all the 
fOl1nulation has been rinsed out. Also inspect the outside of the container; paIiicularly check 
that the pour spout, the spout threads, and the container wall surrounding the spout are free of 
fOl111ulation residues that flake, smear or come off on a glove when touched. The recycler 
cannot process containers that have dried f01111Ulation in or on them. 

DISCARD CAP: Caps are usually made of a different kind of plastic and cannot be recycled. 
Be sure to clean the cap at the time the container is rinsed. Never put a cap back on a cleaned 
container. Dispose of cleaned caps as nOl1nal solid waste. 

KEEP CONTAINERS DRY: Cleaned containers must be kept out of the rain and away from 
rainwater. Even if it otherwise appears clean, the recycler will not accept a crop protection 
products container that has liquid in it (the recycler has no way to dispose of the liquid). Store 
cleaned containers in a roofed building, an enclosed trailer or in plastic bags. 

LABELS: There is no need to remove labels from cleaned containers. The recycler can process 
containers with labels attached. 

STAINS: Containers that originally held products known to stain plastic are acceptable for 
recycling if the plastic is stained but otherwise clean. 

7.5 Hazardous Spills 

SIRM Kits for Spill Response 

Response to a hazardous liquid spill begins with a plan that includes the selection of a spill kit and the 
training of employees in its use. Here is a detailed account of how to get the right spill kits. 

Spill kits are like fire extinguishers. People don't buy fire extinguishers when there is a fire it's too late. 
Similarly, spill kits should be bought before there's a spill. Spill kits are a fundamental paIi of a 
contingency spill-response plan that includes prevention, containment and cleanup strategies in 
accordance wit applicable state and federal laws. Today's increasing environmental sensitivity brings with 
it a change in the standard operating procedures of American Industry. Nearly everyone has experienced 
fire drills. Now, emergency-response (or spill) drills are common. 

Part I 

Spill kits are a recommended part of a spill response plan at sites where hazardous liquid spills sometimes 
have happened or reasonably can be anticipated. Sites where spills occur regularly need strategies other 
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than spill kits. Strategies such as repair or replacement of equipment at the source point, mechanical 
containment and retrieval systems, and training of operating personnel. 

Many laws, enforced by the Environmental Protection Agency (EPA) and the Occupational Safety and 
Health Administration (OSHA), encourage spill kits. In general, EPA Regulations focus on 
environmental cleanliness and OSHA regulations focus on personnel safety. Both of these enforcement 
agencies call for written plans in the event of the spill of hazardous liquids. Both agencies regulate 
normal operating practices as well as emergency response measures. These regulations affect anyone who 
generates, uses, transports or disposes of hazardous liquids. 

The EPA under the Clean Water Act (CFR 40.112) requires any facility that stores oil or petroleum 
above-ground (in quantities of 660 gal. in a single container or 1,350 gal. in any number of containers) to 
have a Spill Prevention and Countermeasure Plan to ensure proper response to spills. The EPA under the 
Resource Conservation and Recovery Act (CFR 40.264 C&D) also requires generators of hazardous 
waste and owners /operators of facilities that store, transport or dispose of hazardous waste to have 
Preparedness and Prevention, Contingency and Personnel Training Plans. 

OSHA (C]FR 29.1910.1200) in addition, requires any facility that exposes workers to hazardous liquids 
to have a Hazard Communication Plan. 

OSHA (CFR 29.1910.1030) requires facilities that expose workers to bloodbome pathogens to have a 
Bloodbome Pathogen Plan that must contain provisions for protecting workers from health contaminants. 
All plans require regular review and ongoing personnel training. If chemical use or potential spill 
produces an inhalation hazard it may be important to ensure that the available spill kit contains equipment 
for respiratory protection or that such equipment is otherwise available. OSHA requires a written 

7.5.1 Respiratory Protection Plan (CFR 29.1910.134). 

OSHA and EPA regulate oils, pathogens, and hazardous liquids, i.e., any liquid that can cause harm to 
people or the environment. For a substance to be classified as a hazardous liquid it must exhibit any of the 
following characteristics: flammability; corrosivity; reactivity; toxicity. Such liquids includes solvents, 
acids (pH 0-6), alkalis (8-14), heavy metals, pesticides and reactives. 

Regulations may apply to even otherwise non-hazardous liquids, if the liquids can cause harm to workers 
who touch, smell or ingest them. 

Spill-kit Locations 

Choose spill-kit locations based on the needs of the first responders to a spill. Identify these locations in a 
spill-response plan, and clearly mark these locations in the facility. 

Following are some candidates for spill-kit locations: Risk Points 

Source Points Flow Points Exit Points 

Spill-kit Contents 

The level of protection required detennines the correct contents of a spill kit. Individuals must understand 
the level of risk, the objectives of the response plan and the consequences of a failed response. There are 
four key questions: 

1. What are the liquids involved? 

2. What is the level of personnel protection required? 

3. What is the worst-case volume? 
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4. What is the responder's range of action? 

Table 2 lists protection levels as follows: 

• Level A, where the spill requires full skin, eye and respiratory protection; 

• Level B, where the spill requires full respiratory and eye, but partial skin protection; 

• Level C, where the spill requires partial skin and independent eye and respiratory protection; 

• Level D, where the spill requires a minimal level of personal protection. 

All levels require training and dissemination of information. Spills of different magnitudes may call for 
different sets of actions. 

Selecting Spill-kit Contents 

The potential volume and possible location of a spill also help dictate the contents of a spill kit. Consider 
the nature of the liquid and the protection level required, and then the volume of the spill and the 
expected first-response level. Descriptions of various contents are: 

• Seals & Patches 

• Sorbents Goggles, Boots, Gloves 

• Plugs & Seals 

• Disposal bags 

• Wipes Disposal Containers 

Emergency response training, mandated by OSHA regulations (CFR 29,1910), requires fonnal training in 
emergency response in compliance with Hazardous Waste Operations and Emergency Response 
standards (HAZWOPER). This same standard requires the creation of emergency response plans and the 
presence of Hazmat teams at industrial facilities using hazardous liquids. 

The emergency response plan required by CFR 29, 1910.120 would ordinarily address pre-response 
resource coordination, communication and authority pathways, awareness and prevention programs, 
safety and refuge locations, security and control contingency measures, evacuation procedures, 
decontamination procedures, first aid provisions, notification procedures, review and evaluation 
procedures, personal protection equipment inventories, spill equipment inventories and more. The plan 
should be reviewed and celiified by a registered environmental engineer and then implemented through 
an ongoing training program. This training can be either fonnal or informal, but it involves varying levels 
of intensity. 

Awareness. At this level of training, employees learn to recognize and report a hazardous spill. They 
leam too, the location and characteristics of the hazardous liquids in the work environment. They also get 
a list of resources to call to immediately report a spill HAZWOPER Level I). 

Containrnent. At this level, teams of employees receive training in controlling and containing spills. 
They become aware of the proper personal-protection equipment to use, containment and control 
equipment, and stoppage procedures (HAZWOPER Level 2). 

Recovery. In recovery training, teams of employees learn to clean up spills and restore the work 
environment to a safe status. They also get training in the use of instrumentation to measure hazard and 
impact levels, the use of recovery equipment and materials, and cleanup procedures (HAZWOPER 3). 

Compliance. At this level, specific individuals receive training to help ensure that response actions are in 
compliance with regulations. These specialists will know, through the use ofteclmical instrumentation, 
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whether a response is proceeding effectively, whether responders are safe, and which outside authorities 
must be notified (HAZWOPER Level 4). 

Direction. Training at this level provides an individual with the knowledge required to direct the 
activities of employees responding to a spill. This specialist commands all worker activity during a spill 
response. He or she has full authority and responsibility, until outside authorities arrive at the spill scene 
(HAZWOPER Level 5), 

Training in correct operational procedures is preventive in nature and saves money in the long term. 
Training in response is restorative and assumes the presence of the emergency. Response training often is 
non-responsive to even the best cost-control efforts. 

Cleanup of groundwater contaminated by pesticides often is impossible, and the contamination may last 
for many years. The cold temperatures and low microbial activity in groundwater cause pesticide 
degradation to occur more slowly than at the soil surface. Clearly, the best solution is to keep pesticides 
out of groundwater through carefi.!l storage, use and disposal practices. 

It should however be noted that most pesticides have not been found to leach. After a pesticide is applied 
to a field it meets a variety of fates. Some may be lost to the atmosphere through volatilization, can-ied 
away to surface waters by runoff, or broken down in the sunlight by photolysis. Pesticides in soil may be 
taken up by plants, degraded into other chemical forms, or leached downward, possibly to ground water. 
The remainder is retained in the soil and continues to be available for plant uptake, degradation or 
leaching. How much pesticide meets each of these fates depends on many factors, including: 

• The propeliies of the pesticide 

• The properties of the soil 

• The site conditions, including climate 

• And management practices. 

Facts about Pesticides 

Why do golf courses use pesticides? 

• How does a superintendent decide when to apply a pesticide? 

What kinds of products are used? 

How do we know that these aren't harmful to humans or wildlife? 

Are golfers at risk? 

If the products aren't dangerous, why do professional applicators wear protective gear? 

• Some media stories suggest that pesticides are linked to cancer. What are the facts? 

Do properly applied chemicals pose a threat to ground water, lakes or streams? 

What kinds of training and education do superintendents and golf courses applicators have? 

Housekeeping: Are fertilizer or pesticide leaks and spills cleaned up immediately? 

• Are drains or sumps kept free of debris? 

Pesticides 

Are flammable/combustible materials segregated from all ignition sources? Protecting the Environment 
is spelled I-P-M 

Native and/or naturalized vegetation should be retained or replanted when appropriate in areas that are 
not in play. ]n playing areas, you should select grasses that are the best adapted to the local environment 
conditions to provide the necessary characteristics of playability yet permit the use of environmentally 
sustainable maintenance techniques. 
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Emphasis should be placed upon design of irrigation, drainage and retention systems that provide for 
efficient use of water and the protection of water quality. 

Water use strategies for irrigation should be utilized when feasible and environmentally and 
agronomically acceptable. Water reuse may not be feasible on some sites that drain into high quality 
wetlands or sensitive surface waters. 

Buffer zones or other protective measures should be maintained and/or created, if appropriate, to protect 
quality surface water resources or environmentally sensitive areas. 

The design of the course should incorporate Integrated Plant Management and resource conservation 
strategies that are environmentally responsible, efficient and cost effective. IPM includes pest 
management and emphasizes plant nutrition and overall plant health. Managing pests requires that we do 
more than read a pesticide label and apply the proper dose. IPM seeks to reduce reliance on pesticides by 
using a range of practices that do the job just as well as better. 

IPM makes maximum use of conditions and methods that control pests naturally. Some examples of how 
IPM is used in turf management are: Biological Controls - At one time superintendents believed that the 
only good bug was a dead bug. We now know that's far from true. Pests have fields a full natural 
enemies - predators, parasites and diseases - that can help keep their damage in check. IPM makes the 
most of nature's own arsenal. During a growing season, superintendents will routinely "scout" their 
courses, counting pests to estimate how rapidly they are building up. Often they find the numbers of good 
insects increasing fast enough to take care of the problem and to avoid chemical applications altogether. 

PESTICIDES 

Pesticides are often essential paIis of IPM strategies, but they are applied typically after golf course 
checks or other evidence indicates their use is necessary to prevent turf damage. Many chemicals used 
today are designed to break down rapidly in the environment and target specific pests without hanning 
"good" insects. 

If the past is any indication, IPM is the future of effective pest control. rPM techniques are like a 
craftsman's box of tools. The more the craftsman leal11s, the more tools he adds to his collection. In the 
same way, the more that people leal11 about IPM, the more IPM tools they use. 

Do your paIi by leal11ing more about IPM and adopting a personal IPM program around your golf course. 
You'll be protecting the game we all love. 

Golf is unlike most other sports in that it does not involve a standard playing field or arena. Instead, golf 
utilizes the landscape and for that reason maintains an intimate relationship with the environment. This 
relationship between golf courses and the environment has become a priority within the golf industry. 

Sustaining plant health at golf courses is a continuing challenge. 

Environmental concel11S have focused on protecting non-target species, such as the birds whose eggs 
became unviable because of DDT; this compound was removed from use in 1973. Several surveys have 
discovered more pesticide residues in groundwater. 

Once ground water is contaminated, analyzing the problem and providing altel11ative water supplies can 
be quite expensive. 
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7.6 Hazardous Waste Checklist 

WASTE DETERMINATION 

I. Does your golf course generate any of the following wastes? 

• Spent solvents or paint? 

• Pesticides or pesticide-contaminated waste? 

• Spent batteries? 

• Used oil? 

2. Does any waste have any of the following characteristics? 

• Ignitability? 

• Corrosivity? 

• Reactivity? 

• Extraction Procedure (EP) Toxicity? 

If you answered no to all 10 palis of questions I and 2, proceed to the next checklist. 

3. Which of the following would best describe the quantity of the wastes listed in questions 1 and 2 that 
are generated by your operations during one calendar month? 

(a) Less than 220 pounds (or approximately 27 gallons)? 

(b) More than 220 but less than 2,200 pounds? 

(c) More than 2,200 pounds? 

WASTE DOCUMENTATION 

4. Has your course received an Environmental Protection Agency (EPA) identification number for 
generators of hazardous waste? 

5. If you answered no to the previous question proceed to WASTE MANAGEMENT. 

Secure the proper manifest forms for the transport of the waste to a disposal facility. 

Complete, forward and file the manifests as required by your state and/or the EPA. 

Maintain manifests from the designated treatment facilities acknowledging reception of the waste. 

File annual or biennial reports with your state and/or the EPA. 

Keep records of any tests made to analyze waste'? 

WASTE MANAGEMEENT 

1. Develop a plan for reducing the amount of hazardous waste generated at your golf course. 

2. Does the golf course have a waste reclamation agreement with a waste reclaimer or processor? 

3. Transported your waste only to a facility permitted to dispose of hazardous waste. 

Ifvou answered no to questions 2 and 3, go to question 7. 

4. The transpOlier of the waste must be registered. 

5. Packaged and labeled the waste for transpOli according to DepaJiment of TranspOliation 
requirements. 
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6. Follow a waste-shipping schedule based on the quantity of waste accumulated and the length of the 
accumulation period. 

7. The waste must be stored in containers that are in good shape. 

8. Containers must be compatible with the waste type. 

9. The waste storage area will inspected weekly to confirm the stability of waste containment. 

10. Store ignitable or reactive wastes at least 50 feet from property lines. 

11. Incompatible wastes must be contained and stored separately. 

12. Empty containers will be inspected to verify that all wastes have been removed that can be removed 
by conventional practices (e.g., pouring, pumping or aspirating). 

13. The date that each accumulation period begins will be clearly printed on each waste storage 
container. 

14. Print the words "Hazardous Waste" clearly on each hazardous waste container. 

If your waste is stored in an aboveground tank system, go to next section. If your tank system has more 
than 10 percent of its components underground, perform an integrity examination of the tank system and 
answer questions 15 - 20. 

15. Perform and integrity examination of the tanks system 

16. Does your tank system operate on a continuous feed basis? 

17. Does your tank system have a secondary containment system? 

18. Is the material in the tank compatible with the tank material itself? 

19. Are the tank and its discharge containment structures inspected weekly for signs ofleakage or 
corrosion? 

20. Is your storage tank system used to store ignitable or reactive waste? 

21. Is your storage tank system used store incompatible wastes? 

EMERGENCY PREPAREDNESS AND TRAINING 

1. Formulate a written plan for handling waste emergencies. 

2. Test and confirm your course have operational communication equipment (i.e., PA system). 

3. Inspect your course emergency abatement equipment. 

4. Maintain communication and emergency assistance equipment for personnel performing operations 
with hazardous waste. 

5. Allow sufficient aisle space in the storage area to allow unobstructed movement of personnel or 
emergency equipment. 

6. Familiarize emergency response teams, fire depmiments, police and others as appropriate with your 
operations and facilities. 

7. At least one person will be designated as the emergency coordinator. 

8. Familiarize all employees with proper waste handling and emergency procedures. 

9. Post the following information next to the phone: 

i. Name and number of emergency coordinator. 

11. Location of fire extinguishers. 
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111. Location of spill control material. 

IV. Location of fire alarms. 

v. Telephone number of fire department. 

HAZARDOUS SUBSTANCE LIST 

The following listing of "hazardous substances" represents OSHA's "base" or "floor" list under the 
definitions found in the Hazard Communication Standard. The standard is written in perfonnance 
language (theoretically, any chemical substance is potentially hazardous), but it does state that chemicals 
listed in the following sources are_hazardous: 

I. CFR Part 19 10, Subpart Z, Toxic and Hazardous Substances, Occupational Safety and Health 
Administration (ClSHA); or, 

2. THRESHOLD LIMIT VALUES FOR CHEMICAL SUBSTANCES AND PHYSICAL AGENTS IN 
THE WORK ENVIRONMENT, American Conference of Governmental Industrial Hygienists 
(ACGIH) (latest edition) 

3. National Toxicology Program (NTP), ANNUAL REPORT ON CARCINOGENS (latest edition); 

4. International Agency for Research on Cancer (LARC) MONGRAPHS (latest edition) 

Definitions / Abbreviations 

TARC 
NTP 
OSHA 
LEEA 
SEEA 
LEM 
SEM 
1 
2 
ACGIH 
PPM 
mgm 
ACGIH-X 

International Agency for Research on Cancer 
National Toxicology Program 
Occupational Safety and Health Administration 
Limited Evidence for Carcinogenicity in Experimental Animals (IARC) 
Sufficient Evidence for Carcinogenicity in Experimental Animals (IARC) 
Limited Evidence for Carcinogenicity in Man (IARC) 
Sufficient Evidence for Carcinogenicity in Man (IARC) 
Substances known to be carcinogenic (NTP) 
Substances reasonably anticipated to be carcinogenic (NTP) 
American Conference of Governmental Industrial Hygienists 
Paris per million (ACGIH TL V) 
Milligrams per cubic meter (ACGIH - TLV) 
ACGIH cancer list 

The following is a compendium of chemicals from those various lists. This summary of hazardous 
chemicals is intended to be used as a reference guide only. Employers are responsible for conducting a 
thorough chemical inventory and evaluating how the chemicals are used in their respective workplaces. 
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Table 7-2. OSHA Hazard communications Standard Chemical Index Reference 
(not a definitive list) 

ACETALDEHYDE 
ACETIC ACID 
ACETIC ANHYRIDE 
2-ACETOAMINOFLUORENE 
ACETONE 
ACETONITRILE 
ACETYLENE 
ACETYLENE DICHLORIDE 
ACETYLENE TETRABROMIDE 
ACETYSALICYLIC ACID (ASPIRIN) 
ACROLEIN 
ACRYLAMIDE 
ACRYLIC ACID 
ACRYLON ITRILE 
ACTINOMYCIN C* 
AFI-ATOXINS 
ALDRIN 
ALLYL ALCOHOL 
ALLYL CHLORIDE 
ALLYL GL YCIDYL ETHER (AGE) 
ALLYL PROPYL DISULFIDE 
ALUMINA 
ALUMINUM ALKYLS 
ALUMINUM METAL OXIDE 
ALUMINUM PYRO POWDERS 
ALUMINUM SOLUBLE SALTS 
ALUMINUM WELDING FUMES 
3-AMINO 1,2,4-TRIAZOLE 
I-AMINO-2METHYLANTHRAQUINONE 
2-AMINO-5-(5-NITRO-2-FURYL)-1,3,4-

THIADIAZOLE 
2-AMINO-5-NITROTHIAZIDE 
2-AMINOANTHRAQUINONE 
4-AMINOBIPHENYL 
2-AMINOETHANOL 
2-AMINOPYRIDINE 
AMITROLE 
AMMONIA 
AMMONIUM CHLORIDE FUME 
AMMONIUM SULFAMATE 
AMOSITE 
ANILINE 
ANILINE HYDROCHLORIDE 
ANISIDINE (O,P-ISOMERS) 
ANTHOPHYLITE 
ANTIMONY AND COMPOUNDS 
ANTIMONY TRIOXIDE, HANDLING AND 

USE 
ANTIMONY TRIOXIDE, PRODUCTION 

Lost Creek TMS Plan 

ANTU 
ARAMITE 
ARGON 
ARSENIC AND SOLUBLE COMPOUNDS 
ARSENIC AND CERTAIN ARSENIC 
COMPOUNDS 
ARSENIC TRIOXIDE PRODUCTION 
ARSINE 
ASBESTOS 
ASBESTOS (DUSTS) 
ASPHALT (PETROLEUM) FUMES 
ATRAZINE 
AURAMINE 
5-AZACYTIDINE 
AZASERINE 
AZATHIOPRINE 
AZINPHOS-METHYL 
B-PROPIOLACTONE 
BARIUM, SOLUBLE COMPOUNDS 
BAYTEX 
BENOMYL 
BENZ (A) ANTHRACENE 
BENZENE 
BENZIDINE AND ITS SALTS 
BENZO~A)PYRENE 

BENZOFLUORANTHENE 
BENZO FLORIDE 
BENZOYL PEROXIDE 
BENZYL CHLORIDE 
BENZYL VIOLET 48 
BERYL ORE 
BERYLLIUM AND CERTAIN BERYLLIUM 

COMPOUNDS 
BERYLLIUM OXIDE 
BIPHENYL 
BIS (CHLOROETHYL) ETHER 
BIS-CHLOROMETHYL ETHER 
BISCHLOROETHYL NITRO SOU REA 
BISMUTH TELLURIDE 
BISMUTH TELLURIDE (SE-DOPED) 
BORATES, TETRA, SODIUM (SALTS) 
BORA TES, TETRA, SODIUM 
DECAHYDRATE 
BORA TES, TETRA, SODIUM 
PENTAHYDRA TE 
BORON OXIDE 
BORON TRIBROMIDE USE BORON 

TRIFLUORIDE 
BROMACIL 
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BROMINE 
BROMINE PENT AFLUORIDE 
BROMOCHLOROMETHENE 
BROMOFORM 
1 ,3-BUT ADIENE 
BUTANE 
BUT ANETHIOL 
2-BUTANONE 
2-BUTOXYETHANOL 
BUTYL ACRYLATE 
BUTYL MERCAPTAN 
BUTYLAMINE 
B-BUTYROLACTONE 
CADMIUM 
CADMIUM CHLORIDE 
CADMIUM OXIDE 
CADMIUM OXIDE, FUME AS CD 
CADMIUM OXIDE, PRODUCTION 
CADMIUM SULFIDE 
CALDIUM CARBONATE/MARBLE 
CALCIUM CYANAMIDE 
CALCIUM CYCLAMATE 
CALCIUM HYDROXIDE 
CALCIUM OXIDE 
CALCIUM SILICATE 
CAMPHOR, SYNTHETIC 
CAPROLACTAM,DUST 
CAPROLACTAM,VAPOR 
CAPTAFOL 
CAPTAN 
CARBARYL 
CARBOFURAN 
CARBON BLACK 
CARBON DIOXIDE 
CARBON DISULFIDE 
CARBON MONOXIDE 
CARBON TETRABROMIDE 
CARBON TETRACHLORIDE 
CARBONYL CHLORIDE 
CARBONYL FLUORIDE 
CATECHOL (PYROCATECHOL) 
CELLULOSE (PAPER FIBER) 
CESIUM HYDROXIDE 
CHLORAMBUCIL 
CHLORDANE 
CHLORDECONE (KEPONE) 
CHLORINATED CAMPHENE 
CHLORINATED DIPHENYL OXIDE 
CHLORINE 
CHLORINE DIOXIDE 
CHLORINE TRIFLUORIDE 
CHLORMADINONE, ACETATE 
I-CHLORO,2,3-EPOXY -PROP ANE 

(EPICHLOROHYDRIN) 
2-CHLORO-l,3-BUTADIENE 
I-CHLORO-I-NITROPROP ANE 
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2-CHLORO-6-(TRICHLOROMETHYL) 
PYRIDINE 

4-CHLORO-ORTHO 
PHENYLENEDIAMINE 

CHLOROACETALDEHYDE 
2-CHLOROACETOPHENONE 
CHLOROACETYL CHLORIDE 
CHLOROBENZENE 
CHLOROBENZILATE 
O-CHLOROBENZYLIDENE 
MALONONITRILE 
CHLOROBROMOMETHANE 
CHLORODIFLUOROMETHANE 
CHLORODIPHENYL (42%) CHLORINE 
CHLORODIPHENYL (54% CHLORINE) 
2-CHLOROETHANOL 
1-(2-CHLOROETHYL)-3-CYCLOHEXYL-

I-NITROSOUREA 
CHLOROETHYLENE 
CHLOROFORM 
CHLOROMETHYL METHYL ETHER 
CHLOROPENTAFLUROETHANE 
CHLOROPICRIN 
2-CHLOROPRENE 
O-CHLOROSTYRENE 
CHLOROTHALONIL 
O-CHLOROTOLUENE 
CHLORPYRIFOS 
CHOLESTEROL 
CHROMITE ORE PROCESSING 
CHROMIUM 
CHROMIUM CALCIUM CHROMATE) 
CHROMIUM (II) COMPOUNDS 
CHROMIUM (lJl) COMPOUNDS 
CHROMIUM (IV) WATER INSOLUBLE 
CHROMIUM XIDE 
CHROMIUM, (M COMPOUNDS WATER 
CHROMIUM, METAL 
CHROMYL CHLORIDE 
CHRYSENE 
CHRYSOTILE 
CHRYSOTILE - DUST 
CINNAMYLANTHRANILATE 
CISPIATIN 
CITRUS RED NO.2 
CLOFIBRATE 
CLOPIDOL 
COAL TAR PITCH VOLATILES 
COBALT CARBONYL 
COBALT HYDROCARBONYL 
COBALT, METAL, DUST & FUME 
COPPER 
COTTON DUST, RAW 
CRESOL, ALL ISOMERES 
CROCIDOLITE 
CROCIDOLITE - DUST 
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CROTONALDEHYDE 
CRUFOMATE 
CUMENE 
CUPERFERRON 
CYANAMIDE 
CYANOGEN 
CYANOGEN CHLORIDE 
CYCASIN 
CYCLAMATES 
CYCLOHEXANE 
CYCLOHEXANOL 
CYCLOHEXANONE 
CYCLOHEXENE 
CYCLOHEXLAMINE 
CYCLONITE 
CYCLOPENT ADIENE 
CYCLOPENTANE 
CYCLOPHOSPHAMIDE 
CYHEXATIN 
2,4-D (DICHLOROPHENOXY ACETIC 

ACID) 
D2-NAPHTHYLAMIN E 
DACARBAZINE 
DAPSONE 
DAUNOMYCIN 
DDT AND ASSOCIATED SUBSTANCES 
DECARBORANE 
DEMETON 
D 1 -~2 E HYLHEXYLL~ ADIPATE 
D i - 2:ETTHYLHEXY PHTHALATE 
D I -SEC, OCTYL PHTHALATE 
DIABENZ (A,H) ACRIDINE 
DIACETONE ALCOHOL 
DIALLATE -
2,4-DIAMINOANISOLE AND ITS SULFATE 
4,4'-DIAMIODIPHENYL ETHER 
1,2-DIAMINOETHANE 
2,4-DIAMIOTOLUENE 
DIAZINON 
DIAZOMETHANE 
DIBENZ (A,H) ACRIDINE 
DIBENZ (A,H) ANTHRACENE 
DIBENZ8AJ) ACRIDINE 
DIBENZ E) PYRENE 
DIBENZO ~A:H) PYRENE 
DIBENZO (Al) PYRENE 
DIBENZO G) CARBAZOLE 
DIBORANF 
1 ,2-DIBROMO-3-CHLOROPROP ANE 
1,2-DIBROMOETHANE (ETHYLENE 

DIBROMIDE) 
DIBUTYL PHOSPHATE 
DIBUTYL PHTHALATE 
I,I-DICHLORO-I-NITROETHANE 
3,3'-DICHLOR0-4,4'-DIAMINO-DJPHENYL 
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1,3-DICHLORO-5,5-DIMETHYL 
HYDANTOIN 

DICHLOROACETYLENE 
O-DICHLOROBENZENE 
3,3'-DICHLOROBENZIDINE AND ITS 
DIHYDROCHLORIDE 
DICHLORODIFLUOROMETHANE 
(FLUROCARBON 12) 
DICHLORODIPHENYL 
TRICHLOROETHANE 
II-DICHLOROETHANE 
1,2-DICHLOROETHANE 
DICHLOROETHYL ETHER 
I,I-DICHLOROETHYLENE 
1,2-DICHLOROETHYLENE 
DICHLOROFLUROMETHANE 
DICHLOROMETHANE, (METHLENE 

CHLORIDE) 
1 ,2-DICHLOROPROP ANE 
DICHLOROPROPENE 
2,2-DICHLOROPROPIONIC ACID 
DICHLOROTETRAFLUROETHANE 
DICHLORVOS 
DICOFOL 
DICROTOPHOS 
DICYCLOHEXYLAMINE 
DICYCLOPENT ADIENE 
DICYCLOPENTADIENYL IRON 
DIELDRIN 
DJEPOXYBUT ANE 
DIETHANOLAMINE 
DIETHYL ETHER 
DIETHYL KETONE 
DIETHYL PHTHALATE 
DIETHYL SULFATE 
DIETHYLAMINE 
DIETHYIIAMIOETHANOL 
DIETHYLENE TRIAMINE 
1,2-DIETHYLHYDRAZINE 
DIETHYLSTILBOESTROL 
DIETHYLSTlLBOESTROL DIPROPIONATE 
DIFLUORODIBROMOMETHANE 
DIGL YCIDYL ETHER (DSG) 
DIHYDROSAFROLE 
DIHYDROXYBENZENE 
DIISOBUTYL KETONE 
DIISORPROPYLAMINE 
3,3'-DIMETHOXYBENZIDINE 
DIMETHOXYMETHANE 
DIMETHYLACETAMIDE 
DIMETHYL CARBAMYL CHLORIDE 
DIMETHYL SULFATE 
DIMETHYI,I,2-DIBROMO-2 

DICHLOROETHYL PHOSPHATE 
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2-6-DIMETHYI,4-HEPT AN ONE 
DIMETHYI-AMIOBENZENE 
DIMETHYLANlLINE 
DIMETHYLBENZENE, 
3,3-DIMETHYLBENZIDINE 
DIMETHYLFORMAMIDE 
lj-DIMETHYLHYDRAZINE 
1,2-DIMETHYLHYDRAZINE 
DIMETHYLPHTHALATE 
DINITOLMIDE 
DINITRO-O-CRESOL 
3,5-DINITRO-O-TOLUAMIDE 
DINITROBENZENE 
2,4 DINITROTOLUENE 
1,4-DIOXANE 
DIOXANE, TECH, GRADE 
DIOXAnnON 
DIPHENYL 
DIPHENYLAMINE 
DIPHENYLMETHANE DIISOCY ANATE 
DIPROPYL KETONE 
DIPROPYLENE GYLCOL METHYL ETHER 
DIQUATE 
DIRECT BLACK 38 
DIRECT BLUE 6 
DIRECT BROWN 95 
DISULFIRAM 
DISULFOTON 
2,6-DITERT, BUTYL-P-CRESOL 
DIURON 
DIVINYL BENZENE 
DYHYDROXYMETHYL FURA TRIZINE 
EMERY 
ENDOSULFAN 
ENDRIN 
EPICHLOROHYDRIN 
EPICHLOROHYDRIN 
EPN 
2,3-EPOXY -I-PROP ANOL 
I,2-EPOXYPROPANE 
ETHANE 
ETHANETHIOL 
ETHANOL 
ETHANOLAMINE 
ETHINYLOESTRADIOL 
ETHION 
2-ETHOXYETHANOL 
2-ETHOXYETHYL ACETATE 
ETHYLACETATE 
ETHYL ACRYI-ATE 
ETHYL ALCOHOL 
ETHYL AMYL KETONE 
ETHYLBENZENE 
ETHYL BROMIDE 
ETHYL BUTYL KETONE 
ETHYL CHLORIDE 
ETHYLETHER 
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ETHER DIMETHYLAMINE 
ETHYL FORMATE 
ETHYL MERCAPTAN 
ETHYL METHANESULFONA TE 
ETHYL SILICATE 
ETHYLAMINE 
ETHYLENE 
ETHYLENE CHLOROHYDRIN 
ETHLENE DIBROMI D-E 
ETHYLENE DICHLORIDE 
ETHYLENE GLYCOL (VAPOR) 
ETHYLENE GLYCOL DINITRA TE 
ETHYLENE GLYCOL METHYL ETHER 

ACETATE 
ETHYLENE GLYCOL MONOMETHYL 
ETHER 
ETHYLENE OXIDE 
ETHYLENEDIAMINE 
ETHYLENEIMINE 
ETHYLENETHIOUREA 
ETHYLIDENE CHLORIDE 
ETHYLIDENE NORBORNENE 
ETHYNODIOL DIACET A TE 
FENAMIPHOS 
FENSULFOTHION 
FENTHION 
FERBAM 
FERROV ANADIUM DUST 
FIBROUS GLASS DUST 
FLOURIDES, AS F 
FLOURINE 
FLUROTRICHLOROMETHANE 
FONOFOS 
FORMALD EHYDE 
FORMAMIDE 
FORMIC ACID 
2-(2-FORMYLHDRAZINO)-4-(5-NITRO-2-

FURYL) 
THIAZOLE 

FURFURAL 
FURFURYL ALCOHOL 
GASOI.JNE 
GERMANIUM TETRAHYDRIDE 
GLUTARALDEHYDE 
GLYCERIN MIST 
GL YCIDALDEHYDE 
GLYCIDOL 
GLYCOL MONOETHYL ETHER 
GRAPHITE (NATURAL, SEE DUSTS) 
GRAPHITE (SYNTHETIC) 
GYPSUM 
GYROMITRIN 
HANIUM 
HELIUM 
HEPTACHLOR 
HEPTANE (N-HEPTANE) 
2-HEPT ANONE 
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3-HEPTANONE 
HEXACHLOROBUT ADIENE 
HEXACHLOROCYCLOHEXANE 
HEXACHLOROCYCLOPENT ADIENE 
HEXACHLOROETHANE 
HEXACHLORONAPHTHALENE 
HEXACHOROBENZENE 
HEXAFLUROACETONE 
HEXAMETHYL PHOSPHORAMIDE 
HEXANE~-HEXANE) 

HEXANE, THER ISOMERS 
2-HEXANONE 
HEXONE 
HEXYLENE GLYCOL 
HYDRALAZINE AND ITS 
HYDROCHLORIDE 
HYDRAZINE 
HYDRAZINE SULFATE 
HYDRAZOBENENE 
HYDROGEN 
HYDROGEN BROMIDE 
HYDROGEN CHLORIDE 
HYDROGEN CYANIDE 
HYDROGEN FLUORIDE, AS F 
HYDROGEN PEROXIDE 
HYDROGEN SELENIDE 
HYDROGEN SULFIDE 
HYDROGENATED TERPHENYLS 
HYDROQUINONE 
4-HYDROXY-4-METHYL-2-PENTAONE 
2-HYDROXYPROPYL ACRYLATE 
INDENE 
INDENO (l ,2,3-CD) PYRENE 
INDIUM, COMPOUNDS 
IODINE 
IODOFORM 
IRON OXIDE FUME 
IRON PENT ACARBONYL 
IRON SALTS 
IRON-DEXTRAN COMPLEX 
ISOAMYL ACETATE 
ISOAMYL ALCOHOL 
ISOBUTYLACET ATE 
ISOBUTYL ALCOHOL 
ISONICOTINIC ACID 
ISOOCTYL ALCOHOL 
ISOPHORONE 
ISOPHORONE DIISOCY ANA TE 
ISOPHOSPHAMIDE 
ISOPROPOXYETHANOL 
ISOPROPYL ACETATE 
ISOPROPYL ALCOHOL 
ISOPROPYL ETHER 
ISOPROPYL GL YCIDYL ETHER 
ISOPROPYLAMINE 
KAOLIN 
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KEPONE 
KETENE 
LPG (l-JQUIFIED PETROLEUM GAS) 
LASIOCARPINE 
LEAD ACETATE 
LEAD ARSENATE, AS PB 
LEAD CHROMATE 
LEAD PHOSPHATE 
LEAD SUBACETATE 
LEAD, INORG., DUSTS & FUMES 
LIMESTONE 
LINDANE 
LITHIUM HYDRIDE 
M-CRESOL 
M-DINITROBENZENE 
M-XYLENE 
M-XYLENE I, I -DIAMINE 
MAGNESITE 
MAGNESIUM OXIDE FUME 
MALATHION 
MALEIC ANHYDRIDE 
MANGANESE CYCLOPENT ADIENYL 

TRICARBONYL 
MANGANESE TETROXIXDE 
MANGANESE, DUST & COMPOUNDS 
MANGANESE, FUME 
MARBLE/CALCIUM CARBONATE 
MEDROXYPROGESTERONE ACETATE 
MEGESTROL ACETATE 
MELPHALAN 
MERCURY, ALKYL COMPOUNDS 
MERCURY, ARYL & INORGANIC 

COMPOUNDS 
MERCURY, VAPOR 
MERPHALAN 
MESITYL OXIDE 
MESTRANOL 
METHACRYLIC ACID 
METHANE 
METHANETHIOL 
METHOMYL 
METHOXSALEN 
METHOXY-DDT 
METHOXYCHLOR 
2-METHOXYETHANOL 
2-METHOXYETHYL ACETATE 
4-METHOXYPHENOL 
METHYL 2-CY ANOACRYLATE 
METHYL ACETATE 
METHYL ACETYLENE 
METHYL ACETYLENE-PROP ADIENE 
MIXTURE 
METHYLACRYLATE 
METHYLALCOHOL 
METHYL AMYL ALCOHOL 
METHYL BROMIDE 
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METHYL CELLOSOL VE 
METHYL CHLORIDE 
METHYL CHLOROFORM 
METHYLDEMETON 
METHYL ETHYL KEONE 
METHYL ETHYL KETONE PEROXIDE 
METHYLFORMATE 
METHYL HYDRAZINE 
METHYL IODIDE 
METHYL ISOAMYL KETONE 
METHYL ISOBUTYL CARBINOL 
METHYL ISOBUTYL KETONE 
METHYL ISOCYANATE 
METHYL ISOPROPYL KETONE 
METHYL MERCAPTAN 
METHYL METRACRYLATE 
METHYL METHANESULPHONATE 
METHYL N-AMYL KETONE 
METHYL N-BUTYL KETONE 
METHYL PARATHION 
METHYL PROPYL KETONE 
METHYL SILICATE 
METHYLSTYRENE 
2-METHYL-I-NITROANTHRAQUINONE 
5-METHYL-3-HEPT ANONE 
5-METHYL-D-ANISIDINE 
METHYLACRYLONITRILE 
METHYLAL 
METHYLAMINE 
2-METHI-AZIRIDINE 
METHYI-AZOXYMETHANOL ACETATE 
METHYLCYCLOHEXANE 
METHCYCLOHEXANOL 
METHYLCYCLOPENT ADIENYL, 
MANGANESE 

TRICARBONYL 
4,4-METHYLENE BIS (2-CHLOROANILINE) 
4,4'-METHYLENE BIS (2-METHYL ANILINE) 
METHYLENE BIS (4-

CYCLOHEXYLISOCY ANA TE) 
4,4'-METHYLENE BIS (N,N-DIMETHYL) 

BENZENAMINE 
METHYLENE BISPHENYL ISOCYANATE 
METHYLENE CHLORIDE 
4,4-METHYLENE DIANILINE 
METHYL THIOURACIL 
METRIBUZIN 
MEVINPHOS 
MICHLER'S KETONE 
MIREX 
MITOMYCIN C 
MOCA 
MOLYBDENUM 
MOLYBDENUM, SOLUBLE COMPOUNDS 
MONOCROT ALINE 
MONCROTOPHOS 

MORPHOLINE 
5-(MORPHOLINOMETHYL)-3-((5 

NITROFURFURYLIDENE) AMINO) 
2-0XAZOLIDINONE 

MUSTARD GAS 
MUSTARD OIL 
N(4-(5-NITRO-2-FURYL)-2-THIAZOLYL) 

ACETAMIDE 
N,N-BIS (2-CHLOROETHYL)-2 
NAPHTl4YLAMINE 
N,N-DIACETYL BENZIDINE 
N,N-DIMETHYLANILINE 
N-AMYLACETATE 
N-BUTYL ACETATE 
N-BUTYL ALCOHOL 
N-BUTYL GL YCIDYL ETHER (BSG) 
N-BUTYL LACTATE 
2-N-DIBUTYLAMINOETHANOL 
N-ETHYLMORPHOLINE 
N-ISOPROPYLANILINE 
N-METHYL ANILINE 
N-METHYL-N-NITRO-N 
NITROSOGUANIDINE 
N-NITROSO-N-ETHYLUREA 
N-NITROSO-N-METHYLUREA 
N-NITROSO-N-METHYLURETHANE 
N-NITROSODI-N-BUTYLAMINE 
N -N ITROSO D I -N -PRO PYLAMIN E 
N-NITROSODIETHANOLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYI-AMINE 
N-NITROSOMETHYL VINYLAM INE 
N-NITROSOMORPHOLINE 
N-NITROSONORNICOTINE 
N-NITROSOPIPERIDINE 
N-NITROPYRROLIDINE 
N-NITROSOSARCOSINE 
N-PHENYL-BET A-NAPHTHYLAMINE 
N-PROPYL ACETATE 
N-PROPYL NITRATE 
NAFENOPIN 
NALED 
NAPHTHALENE 
1,5-NAPHTHALENEDIAMINE 
2-NAPHTHYLAMINE 
NEON 
NICKEL AND NICKEL COMPOUND 
NICKEL CARBONYL 
NICKEL HYDROXIDE 
NICKEL OXIDE 
NICKEL SUB SULPHIDE 
NICKEL SULFIDE 
NICKEL SULFIDE ROASTING, FUME & 

DUST 
NICKEL, METAL 
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NICKEL, SOLUBLE COMPOUNDS 
NICOTINE 
NIRIDAZOLE 
NITRAPYRIN 
NITRIC ACID 
NITRIC OXIDE 
NITRILOTRIACETIC ACID 
5-NITRO-O-ANISDINE 
5-N ITRO-ORTHO-ANISIDINE 
5-NITROACENAPHTHENE 
NITROBENZENE 
2,4-NITRODIPHENYL 
NITROETHANE 
NITROGEN DIOXIDE 
NITROGEN MUSTARD 
HYDROCHLORIDE 
NITROGEN MUSTARD N-OXIDE AND ITS 
NITROGEN TRIFLUORIDE 
NITROGL YCERIN 
NITRO METHANE 
I-NITROPROPANE 
2-NITROPROPANE 
NITROTOLUENE 
NONANE 
NORETHISTERONE 
NORETHYNODREL 
O-CRESOL 
O-METHYLCYCLOHEXANONE, 
O-SEC-BUTYLPHENOL 
O-TOLIDINE 
O-TOLUIDINE 
O-XYLENE 
OCHRATOXIN A 
OCT ACHLORONAPHTHALENE 
OCTANE 
OESTRADIOL- I 7B-AND ASSOCIATED 

COMPOUNDS 
OESTRONE 
OIL ORANGE SS 
ORTHO-ANINOAZOTOLUENE 
ORTHO-ANISDINE AND ITS 
HYDROCHLORIDE 
ORTHO-ANISDINE HYDROCHLORIDE 
ORTHO-DIANISIDINE 
ORTHO-PHENYLPHENOL AND ITS 
SODIUM 

SALT 
ORTHO-TOLIDINE 
ORTHO-TOLIDINE AND ITS 

HYDROCHLORIDE 
OSMIUM TETROXIDE 
OXALIC ACID 
OXYGEN DIFLUORIDE 
OXYMETHOLONE 
OZONE 
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P-ANISIDINE 
P-BENZOQUINONE 
P-CRESIDINE 
P-CRESOL 
P-DICHLOROBENZENE 
P-DINITROBENZENE 
P-NITROANILIN E 
P-NITROCHLOROBENZENE 
P-NITROSODIPHENYLAMINE 
P-PHENYLENE DIAMINE 
P-TERT-BUTYLTOLUENE 
P-XYLENE 
PARA-BENZOQUINONE DIOXIME 
PARA-CRESIDINE 
P ARA-DIMETHYLAMINOAZO-BENZENE 
PARAQUAT 
PARATHION HYDROCHLORIDE PENTANE 
PERCHLOROMETHYL MERCAPTAN 
PERCHLORYL FLUORIDE 
PET ASITENINE 
PHENACETIN 
PHENAZOPYRIDINE (2,6-DIAMINO-3 

PHENYLAZOPYRIDINE) 
PHENZAOPYRIDINE HYDROCHLORIDE 
PHENELZINE AND ITS SULFATE 
PHENOBARBIT AL AND ITS SODIUM SALT 
PHENOL 
PHENOXYBENZAMINE 
PHENOXYBENZAMINE, 
HYDROCHLORIDE 
PHENYL CL YCIDYL ETHER 
PHENYLETHER 
PHENYLHDRAZINE 
PHENYTOIN 
PHOSPHINE 
PHOSPHORIC ACID 
PHOSPHORUS (YELLOW 
PHOSPHORUS PENT ACHLORIDE 
PHOSPHORUS TRICHOLORIDE 
PHTHALIC ANHYDRID 
PICLORAM 
PICRIC ACID 
PINDONE 
PIPERAZINE DIHYDROCHLORIDE 
2- PIV AL YL-I ,3- INDANDIONE 
PLASTER OF PARIS 
PLATINUM, SOLUBLE SALTS 
PLA TINUM METAL 
POL YBROMINATED BJPHENYLS 
POLYCHLORINATED BJPHENYLS 
POLYCHLORINATED BJPHENYLS 

(54'% CHLORINE) 
POLYCHLOROBIP ENYLS (42% 

CHLORINE) 
POL YTET FLOUROETHLENE, 

DECOMPOSITION PRODUCTS 
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PONCEAUER 
PONCEAUNY 
PORTLAND CEMENT 
POTASSIUM CYANIDE 
POT ASSIUM HYDROXIDE 
PROCARBAZINE 
PROCARBAZINE HYDROCHLORIDE 
PROGESTERONE 
PROPANE 
1,3- PROPANE SULTONE 
PROPANESULTONE 
PROPARGYl, ALCOHOL 
2-PROPIOLACTONE 
PROPIONIC ACID 
PROPOXUR 
PROPYL ALCOHOL 
PROPYLENE, 
PROPYLENE DICHLORIDE 
PROPYLENE GLYCOL DINITRA TE 
PROPYLENE GLYCOL MONOMETHYL 

ETHER 
PROPYLENE OXIDE 
PROPYLENEIMIN E 
PROPYL THlOURICIL 
PROPYNE 
PYRETHRUM 
PYRIDINE 
QUINONE 
RDX 
RESERPINE 
RESORCINOL 
RHODIUM, INSOLUBLE COMPOUNDS, AS 

RH 
RHODIUM, SOLUBLE COMPOUNDS, AS 

RH 
RHODIUM, METAL 
RIFAMPICIN 
RONNEL 
ROSSIN CORE SOLDER PYROLYSIS, AS 

FORMALDEHYDE 
ROTENONE (COMMERCIAL) 
ROUGE 
RUBBER SOL VENT (NAPTHA) 
SACCHARIN 
SAFROLE 
SEC-AMYL ACETATE 
SEC-BUTYL ACETATE 
SEC-BUTYL ALCOHOL 
SEC-HEXYL ACETATE 
SELENIUM COMPOUNDS 
SELENIUM HEXAFLUORIDE 
SELENIUM SULFIDE 
SENKIRKINE 
SESONE 
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SILANE 
SILICON 
SILICON CARBIDE 
SILICON TETRAHYDRIDE 
SILVER, METAL 
SILVER, SOLUBLE COMPOUNDS 
SODIUM 2,4- DICHLOROPHENOXYETHYL 

SULFATE 
SODIUM AZIDE 
SODIUM BISULFITE 
SODIUM CYCLAMATE 
SODIUM FLUOROACETATE 
SODIUM HYDROXIDE 
SODIUM MET ABISULFITE 
SPIRONOLACTONE 
STARCH 
STERIGMATOCYSTIN 
STIBINE 
STODDARD SOLVENT 
STREPTOZOTOCIN 
STRYCHNINE 
STYRENE 
STYRENE, MONOMER 
SUBTILISINS 
SUCROSE 
SULFALLATE 
SULF AMETHOXAZOLE 
SULFOTEP 
SULFUR DIOXIDE 
SULFUR HEXAFLUORIDE 
SULFUR MONOCHLORIDE 
SULFUR PENTAFLUORIDE 
SULFUR TETRAFLUORIDE 
SULFURIC ACID 
SULFURYL FLUORIDE 
SULPROFOS 
SYSTOX 
2,4,5-T (TRICHLOROPHENOXY ACETIC 

ACID) 
TANTALUM 
TCDD 
TEDP 
TELLURIUM & COMPOUNDS 
TELLURIUM HEXAFLOURIDE 
TEMEPHOS 
TEPP 
TER-BUTYL ALCOHOL 
TERPHENYLS 
TERT-BUTYL ACETATE 
TERT-BUTYL CHROMATE, AS CR03 
TESTOSTERONE & ASSOCIATED 

COMPOUNDS 
1,1,2,2-TETRACHLORO-l,2 

DIFLUROETHANE 
1,1,1,2-TETRACHLORO-2,2 

DIFLUOROETHANE 

Page 1370[204 January 26, 2009 



TETRACHLORODIBENZO-P ARA-DIOXIN 
1, I ,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE, 
TETRA CHLOROMETHANE 
TETRACHLORONAPHTHALENE 
TETRACHLORUIN PHOS 
TETRAETHYL LEAD 
TETRAHYDROFURAN 
TETRAMETHYL LEAD 
TETRA METHYL SUCCINONITRILE 
TETRANITROMETHANE 
TETRASODIUM PYROPHOSPHATE 
TETRYL (2,4,6-TRINITROPHENYL-

METHYINITRAMINE) 
THALLIUM, SOLUBLE COMPOUNDS 
THICIACET AMIDE 
4,4-THIOBIS(6-TERT,BUTYL-M-CRESOL) 
4,4'-THIODLANILINE 
THlOGL YCOLIC ACID 
THIOUREA 
THIRAM 
THORIUM DIOXIDE 
TIN, ORGANIC COMPOUNDS 
TIN, OXIDE & INORGANIC COMPOUNDS 
TIN, METAL 
TITANIUM DIOXIDE 
TOLUENE 
TOLUENE-2,4-DIISOCY ANA TE (TDI) 
TOXAPHENE 
TREOSULPHAN 
TRIBUTYL PHOSP A TE 
I, I ,2-TRICHLORO-I ,2,2-
TRIFLUOROMETHANE 
TRICHLOROACETIC ACID 
[,2,4-TRICHLOROBENZEN E 
[,I,I-TRICHLOROETHANE 
I, I ,2-TRICHLOROETHAND 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROMETHANE 
TRICHLORONAPHTHALENE, 
TRICHLORONITROMETHANE 
TRICHLOROPHENOL 
1,2,3-TRICHLOROPROPANE 
TRICYCLOHEXYL TIN HYDROXIDE 
TRIETHYLAMINE 
TRIFLUOROBROMOMETHANE 
TRIHYDRATE 
TRIMELLITIC ANHYDRIDE 
TRIMETHYL BENZENE 
TRIM ETHYL PHOSPHITE 
TRIM ETHY]LAMINE 
2,4,5-TRIMETHYLANILINE 
2,4,6-TRINITROPHENOL 
2,4,6-TRINITROPHENYLMETHYLNITRAMINE 

2,4,6-TRINITROTOLUENE (TNT) 
TRIOTHOCRESYL PHOSP ATE 
TRIPHENYL AMINE 
TRIPHENYL PHOSPATE 
TRIS (I-AZIRIDINYL) PHOSPHINE 

SULFIDE 
TRIS (2,3-DIBROMOPROPYL) PHOSPHATE 
TRIS(AZIRIDINYL )-P ARA 
BENZOQUINONE 
TRP-P-l 
TRP-P-2 
TRYPAN BLUE 
TUNGSTEN, SOLUBLE COMPOUNDS 
TUNGSTEN, INSOLUBLE COMPOUNDS 
TURPENTINE 
URACIL MUSTARD 
URANIUM (NATURAL), SOLUBLE & 

INSOLUBLE COMPOUNDS 

URETHANE 
V ALERADEHYDE 
VANADIUM, RESPIRABLE DUST & FUME 
VEGETABLE OIL MISTS 
VINCRISTINE SULPHATE 
VINYL ACETATE 
VINYL BENZENE 
VINYL BROMIDE 
VINYL CHLORIDE 
VINYL CY AN IDE 
VINYL CYCLOHEXENE DIOXIDE 
VINYL TOLUENE 
VINYLIDENE CHLORIDE 
VM&P NAPTHA 
WARFARIN 
WELDING FUMES (NOC) 
WOOD DUST (CERTAIN HARD WOODS 

AS BEECH & OAK) 

WOOD DUST, SOFT WOOD 
XYLENE -M-,P-ISOMERS) 
XYLIDIN 
YTTRIUM 
ZEARALENONE 
ZINC CHLORIDE FUME 
ZINC CHROMATE 
ZINC OXIDE, FUME 
ZINC STEARATE 
ZIRCONIUM COMPOUNDS 
ZINC CHROMATE 
ZINC OXIDE, FUME 
ZINC STEARATE 
ZIRCONIUM COMPOUNDS 
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HAZARDOUS WASTE INCLUDES LAMPS 

Clubs who discard spent fluorescent or high intensity discharge lamps (Mercury Vapor and Metal Halide) 
to municipal landfills may be violating federal hazardous waste regulations and could be liable for fines 
or cleanup costs. 

LAMP DISPOSAL POLlCY 

The Environmental Affairs Depmiment has developed a set of disposal guidelines for fluorescent and 
high intensity discharge lamps. Because lamp disposal requirements vary by state, and because of the 
variety of lamps, Clubs should adapt the policy to meet the needs of the individual facilities and 
applicable state law if necessary. 

Packaging Hazardous Lamps 
Pack lamps for hazardous waste disposal in cardboard cartons that fonnerly contained your new lamps. 
All containers that are or appear to be damaged, defective, or leaking cannot be shipped. 

Labeling Hazardous Lamps 
All hazardous waste must be labeled immediately. 
Use only one label for small boxes and two at opposite ends for large boxes. These will supplied by seller. 

Transporting Hazardous Lamps 
Make certain the lamps in the boxes are carefully blocked and braced to prevent movement during transportation. 

Minimizing Hazardous Waste 
Current lamp sample data shows that certain lamps ean result in minimizing hazardous waste. 
Wherever possible, lise lamps that result in minimizing hazardous waste. Check when ordering from your supplier. 

Crushing Lamps 

Unless there is a high volume of lamps requiring disposal, this option should not be pursued. Before use, 
any crushing equipment must have the approval of state and local authorities. The release of mercury 
vapor during crushing may be a concern. It is recommended that the disposal methods outlined in this 
document be followed instead. 

Final Disposal of Hazardous Lamps 

Nationwide, old lamps should be sent back to the suppliers as they provide the Club with new lamps. Old 
lamps should not be disposed of with your daily refuse. If you use a lamp recycler, you should make sure 
the EPA properly permits them for lead, mercury and cadmium. Current average costs charged to recycle 
old lamps are 50 cents for fluorescent to $2.00 for Metal Halides. 

7.7 Safety Inspection Checklist 

Introduction 

The following checklist incorporates the OSHA safety standards and EPA compliance for Club or ResOli 
operations. The checklist provides a manager, department or employee with an efficient method to 
implement The "GREEN STAR" Programs. 

Self-inspections are a must if you are to know where probable hazards exist and whether they are under 
control. These checklists are by no means all-inclusive. 
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Make sure you or your designee see each item, and leave nothing to memory or chance. Write down what 
you see, or don't see, and what you think you should do about it. 

When you have completed your checklists, it will be much easier for you to determine the action needed 
to solve these problems. 

SELF-INSPECTION SCOPE 

The scope of your self-inspections should include the following: 

• Processing, Receiving, and Storage - equipment, job planning, layout, heights, floor loads, 
production of materials, material handling and storage methods. 

• Housekeeping Program - waste disposal, tools, objects, materials, leakage and spillage, cleaning 
methods, schedules, work areas, remote areas, storage areas. 

• Electricity - equipment, switches, breakers, fuses, switch boxes, junctions, special fixtures, circuits, 
insulation, extensions, tools, motors, grounding. 

• Lighting - type, intensity, controls, conditions, diffusion, location, glares and shadow control. 

• Heating and Ventilation - type, effectiveness, temperature, humidity, controls, natural and artificial 
ventilation and exhausting. 

• Equipment - points of operation, gears, pulleys, belts, sprockets, chains, frames, controls, oiling, 
adjusting, maintenance lock out, grounding, work place, location, purchasing standards. 

• Personnel - training, experience, type clothing, personal protective equipment, use of guards, tool 
storage, work practices. 

• Hand and Power Tools - inspection, storage, repair, types, maintenance, grounding, use and 
handling. 

• Chemicals - storage, handling, transpOliation spills, disposals, amounts used, toxicity or other 
harmful effects, warning signs, supervision, training, protective clothing and equipment. 

• Fire Protection - extinguishers, alarms, sprinklers, smoking mles, exits, personnel assigned, 
separation of flammable materials and various operations. Explosive-proof fixtures in hazardous 
locations, waste disposal. 

• Maintenance - regularity, effectiveness, training, repair, storage, assignment of responsibility, 
purchasing methods, standards observed, training in care and use, rules of use, method of assignment. 

1. Aisles and Walkways NA __ _ 

Are aisles and passageways clearly marked? 

Are aisles clear of obstmctions? 

Are holes in the floor, side walk or other walking surfaces covered, repaired or otherwise made 
safe? 

Wet surfaces covered with non-slip materials? 

• Spilled materials cleaned up immediately? 

• Material equipment stored so sharp projectiles do not interfere with the walkway? 

Any unsafe practices observed? 

Comment: 
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2. Building Exterior NA __ _ 

No defective overhanging comices, parapets, gutters or tiling? No loose bricks on chimneys or 
stacks been conected? 

Any unsafe practices observed: 

Comment: 

3. Compressed Gases NA __ _ 

Special storage areas away from heat sources? 

Stored upright and chained to prevent falling over? 

Contents legibly marked and segregated by item? Caps hand-tight? Employees properly trained in 
operation of equipment? 

Any unsafe practices observed: 

Comment: 

4. Confined Space Entry NA 

Persons who must work in confined spaces are trained? 

Annual retaining is provided? 

Confined space purged with fresh air? 

• Lifelines and harness apparatus and respirators in place? 

• Is natural of mechanical ventilation provided? 

Any unsafe practices observed: 
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Comment: 

5. Electrical Equipment NA __ _ 

Are all employees instructed to make preliminary inspections to detennine what conditions exist 
before starting work? 

• Are electrical appliances such as vacuum cleaners, polishers, etc., grounded? 

• Do extension cords have a grounding conductor? 

• Are multiple plug adapters prohibited? 

Are exposed cords and cables with frayed or deteriorated insulation repaired or replaced 
promptly? 

• Are flexible cords and cables free of splices and tape? 

Any unsafe practices observed: 

Comment: 

6. Elevated Surfaces NA __ 

Are signs posted, when appropriate, identifying the elevated surface? 

Is material on elevated surfaces piled, stacked or racked in a manner to prevent it from tipping, 
falling, collapsing, rolling or spreading? 

• Are dockboards or bridge plates used when transfening materials between docks and trucks? 

Are surfaces that are elevated more than 30 inches above the floor or ground provided with 
standard guardrails? 

Any unsafe practices observed: 

Comment: 
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7. Elevators NA 

• Are motors properly protected from dirt and steam? 

Is electrical wiring in good repair? 

Are fire extinguishers available? 

• Is there protection for electrical control panels? 

• Is the satisfactory condition of elevator marked? 

Is the safe load capacity of elevator marked? 

Are emergency exits provided? Are safety devices tested and working properly? 

• 1s the elevator inspected? Most recent date: 

Any unsafe practices observed: 

Comment: 

8. Emergency Preparedness NA __ 

• Written and posted emergency evacuation plan. 

• Fire extinguishing training for all employees. 

• Chemical list and location supplied to fire department. 

Emergency phone numbers available at each phone. 

Employees trained in emergency evacuation plan. 

Any unsafe practices observed: 

Comment: 

9. Employee Training NA __ _ 

New employees are provided basic safety orientation? 

Are new employees trained in safe working practices of jobs? 
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All transfened employees trained in safe working practices of their jobs? 

• Required OSHA poster displayed in a prominent location? 

• Emergency telephone numbers posted in case of emergency? 

• Safety meeting are held once a month? 

Any unsafe practices observed: 

Comment: 

10. Employee Work Practices NA 

Is baggy clothing, flyaway hair or dangling jewelry prohibited? 

Are sturdy shoes suitable for the work environment? 

• Do employee avoid over exertion or potential for repetitive motion injury? 

• Are hats, helmets or protective head cover wom suitable for their work environment? 

• Are hands washed frequently? 

Are hearing protection devices used as required by the work environment? 

Is eye protection available where needed? 

Any unsafe practices observed: 

Comment: 

11. Environmental Controls NA 

Are all work areas properly illuminated? 

Are employees instmcted in first aid and other emergency procedures? 

• Are hazardous substances identified that may cause harm by inhalation, ingestion, skin absorption 
or eye contact? 

• Can less harmful methods or work procedures be used? 

Is the work area's ventilation system appropriate for the work being perfomled? 

Has there been a determination that noise levels are within acceptable levels? 

Are proper precautions taken when handling asbestos and other fibrous materials? 

Is protective equipment provided, used and maintained wherever required? 
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Are employees instmcted in the proper manner of lifting heavy objects? 

Any unsafe practices observed: 

Comment: 

12. Exits NA 

Is there adequate number of exits for emergency escape? 

There are no locked or barred exits restricting escape? 

Are all emergency exits adequately illuminated? 

• All exterior exit surfaces clear for prompt exit? 

Are flammable materials removed from exit areas'? 

• Do exterior exit doors open outward to flat surface? 

Are written and posted evacuation plan with exit map for all areas? 

Any unsafe practices observed: 

Comment: 

13. Fire Protection NA __ _ 

Is there a written fire training plan? 

Are local fire responders appointed and trained? 

• Are fire hoses checked, accessible and inspected monthly? 

Are the fire doors unobstmcted and in good operating condition? 

• Is the fire equipment clearly marked? 

Is the fire alarm system is tested annually? 

• Do sprinkler heads have adequate clearance it-om stacked materials or equipment (18 ")? 

Are fire extinguishers mounted in accessible locations? 

Are regular fire drills held? 

• Are fire extinguishers recharged annually and tagged? 

Any unsafe practices observed: 

Lost Creek TMS Plan Page 145 of 204 January 26, 2009 



Comment: 

14. Flammable and Combustible Materials NA ---
Is proper storage practiced to minimize the risk of fire, including spontaneous combustion? 

Are approved containers and tanks used for the storage and handing of flammable and 
combustible liquids? 

• Do storage rooms for flammable and combustible liquids have explosion-proof lights? 

Are "NO SMOKING" signs posted on gas tanks? 

Are petroleum storage tanks guarded to prevent damage from vehicles? 

Are fire extinguishers mounted within 75 feet of outside areas containing flammable liquids, and 
within 10 feet of any inside storage area for such materials? 

• Are extinguishers fully charged and in designated places? 

Any unsafe practices observed: 

Comment: 

15. First Aid and Medical Services NA 

Are adequate materials and equipment available? 

• Are electrical safety items included in high voltage areas? 

• Are there clear instructions 011 contacting medical services? 

• Are there provisions for transportation to medical services? 

• Is the OSHA 200 logbook near to insurance administrator? 

Are there two persons trained in posting of OSHA 200 log? 

Are first aid personnel trained with annual certification? 

Any unsafe practices observed: 
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Comment: 

16. Floors NA ---
Are there any slip, trip or fall hazards? 

• Does the floor have any apertures or openings not covered? ]s floor clean, orderly and free of oil 
or grease hazards? 

Are grates over floor drains? Are non-slip surfaces wherever possible? 

Any unsafe practices observed: 

Comment: 

17. Fueling NA __ _ 

• Is it prohibited to fuel an intemal combustion engine with a flammable liquid while the engine is 
running? 

• Are fuel operations done in such a manner that spillage will be minimal? 

When spillage occurs during fueling is the fuel contained and cleaned up? 

Is it prohibited to handle or transfer gasoline in open containers? 

Where fueling or transfer of fuel is done through a gravity flow system, are the nozzles of the 
self-closing type? 

Any unsafe practices observed: 

Comment: 

18. Genet"a) Work Environment 

All work sites orderly? 

NA __ _ 

• Are work surfaces kept dry or are appropriate means taken to ensure that the surfaces are 
slip-resistant? 

• Are all spilled materials or liquids cleaned up immediately? 
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Are covered metal waste cans used for oily and paint soaked waste? 

Are all work areas adequately illuminated? 

• Are all lights at least seven feet above the work area, unless protected? 

Any unsafe practices observed: 

Comment: 

19. Hand and Portable Tools and Equipment NA __ _ 

Are all tools electrically grounded? 

Is the general condition of connecting cords, tools and air hoses good? 

Are guards and safety fixtures safe and operable? 

• Are tools stored in dry, secure locations where they will not be tampered with? 

Are safety glasses, face shields, etc., worn while using hand tools or equipment that might 
produce flying materials or be subject to breakage? 

• Are employees made aware of the hazards caused by faulty or improperly used hand tools? 

Any unsafe practices observed: 

Comment: 

20. Hazard Communication (Employee Right to Know) NA __ _ 

Is there a list of hazardous substances in the workplace? 

• Is there a written hazard communication plan dealing with Material Safety Data Sheets (MSDS), 
labeling and employee training? 

Is each container labeled? 

Is there a Material Safety Data Sheet for each hazardous substance? 

• Has each employee documented their training in hazardous substances? 

Any unsafe practices observed: 
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Comment: 

21. Hazardous Chemical Exposure NA __ _ 

Are employees trained in the safe handling practices of hazardous chemicals? 

• Are employees aware of the potential hazards involving various chemicals stored or used in the 
workplace? 

Are eye wash stations and body showers in areas where chemicals are handled? 

Are all containers of chemicals labeled? 

Are all employees required to use personal protective clothing and equipment? 

Are chemicals kept in closed containers when not in use? 

Where needed, are respirators stored in a convenient, clean and sanitary location? 

Any unsafe practices observed: 

Comment: 

22. Hoisting and Lifting Equipment NA 
• Is the load capacity identified? 

• Are overhead guards in place? 

Do limit stops working effectively? 

Are all hand and foot controls operational? 

Is full-u n restricted view for operator? 

Are operators properly trained in the use of this equipment? 

Any unsafe practices observed: 

Comment: 
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23. Ladders NA __ _ 

• Are safety feet in good operable condition? 

Are rungs clean, unpainted? 

Are no metal or aluminum ladders in electrical areas? Is only one person on a ladder at one time? 

• Is latter tied at top and properly positioned? 

• If used above roof, is a 3-foot extension above roof level? Are danger tags available for defective 
ladders? 

Any unsafe practices observed: 

Comment: 

24. Lighting NA __ _ 

• Is the illumination level sufficient for work performed? 

Is emergency lighting adequate and operating? 

Is there emergency lighting for all exit routes? 

Any unsafe practices observed: 

Comment: 

25. Lock-Out, Tag-Out NA __ _ 

Is all machinery or equipment capable of movement required to be de-energized, disengaged 
during cleaning; servicing; and adjusting? 

• If disconnecting the equipment does not disconnect the electrical control circuit, are means 
provided to assure the control circuit can also be disconnected and lock-out? 

Is the lock-out of control circuits, in lieu of locking-out main power disconnects, prohibited? 

• Are all equipment control valve handles provided with a means for lock-out? 

• Are appropriate employees provided with individually keyed personal safety locks? 
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• Can only the employee exposed to the hazard place or remove the safety lock? 

• In the event that equipment or lines cannot be shut down, locked-out and tagged, is a safe job 
procedure established and rigidly followed? 

Any unsafe practices observed: 

Comment: 

26. Machine Guarding NA __ _ 

Is a guard or safety device at each point of operation? 

Do guards fully prevent operator from reaching around guard? 

Is guard totally effective and unable to be bypassed? 

• Are service agents are only persons authorized to remove guards? 

Are service agents held responsible to replace guards after completing repairs? 

Are stmi and stop controls within easy reach of the operator? 

Are controls clearly labeled? 

• Are all controls guarded against accidental startup? 

• Are emergency stop controls clearly identified and accessible? 

Is there no bypassing or removing of guards? 

Are lock-out and tag-out procedures implemented? 

Is Personal Protective Equipment in use as needed? 

• Are equipment operators properly trained? 

Any unsafe practices observed: 

Comment: 

27. Machine tools NA __ _ 

Is there guarding to power transmission equipment? 

Is there guarding to pinch points, in-running points and points of operation? 

Is eye protection available and used where needed? 

• Are operating controls locked when not in use? 
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Are emergency stop buttons ready accessible and operable? 

Are there guards or deflection equipment provided for chips or sparks from rotating equipment? 

Are machine tool operators properly trained in operation of equipment? 

Any unsafe practices observed: 

Comment: 

28. Materials Handling NA 

• Are paths, aisle and stairways clear of obstructions? 

• Is there proper drainage prevents accumulation of water or solvents? 

Are trailer truck wheel chocks available in receiving areas? 

Are dock boards available? 

Any unsafe practices observed: 

Comment: 

29. Medical Services and First Aid NA 

Is there a hospital, clinic or infirmary for medical care at or near the workplace? 

If medical and first aid facilities are not near the workplace, is at least one employee on each shift 
cUlTently qualified to render first aid? 

Are emergency phone numbers posted? 

Are first aid kits accessible to each work area? 

Are means provided for quick drenching or flushing of the eyes and body in areas where 
chemicals are used? 

Are any employees exposed to infectious body fluids? 

Has a written bloodborne pathogens plan been developed? 

Any unsafe practices observed: 
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Comment: 

30. Noise Control NA __ 

Are continuous noise levels in the workplace kept below 85 decibels (dBA)? 

• Are hearing protection provided where sound levels exceed standards? 

If ear protection is used, are employees properly fitted and instructed in their use? 

Is approved hearing protective equipment available to every employee working in noisy areas? 

Are employees wearing approved hearing protection that, if, required, is properly inserted in the 
ear canal? 

Any unsafe practices observed: 

Comment: 

31. Offices NA __ _ 

Do floors have non- slippery surfaces? 

Are there holes or depression in floors? Are rugs free of holes, tears and cannot skid? 

Are electrical equipment cords stretched across walkways? 

Are aisles free of obstructions, including electrical outlets? All stairwell and exits properly 
lighted? 

• All light switch and cover plates in place? 

• Is the general housekeeping good? 

Are there no top-heavy filing cabinets? 

Are the fire escape doors open and free for exit? 

Are there the correct type and placement of fire extinguishers? 

Is there safe storage of flammables? 

All persons trained in hazard communication standard? 

• There is adequate ventilation? 

Any unsafe practices observed: 
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Comment: 

32. Personal Protective Equipment NA __ _ 

Are the proper gloves chosen and worn for each job? 

• Is eye or face protection selected and worn for each job? 

Is head protection properly selected and worn for each job? 

Is foot protection properly selected and_worn for each job? 

Is protective clothing properly selected and worn for each job? 

• Is respiratory protection properly selected and worn for each job? 

Is hearing protection properly selected and worn for above noise standards? 

Are safety belts properly chosen and used for the job? 

• Are eye washes and showers readily available and accessible? 

• Are proper signs and instructions at eye baths? 

Is adequate emergency rescue equipment available? 

• When lunches are eaten on the premises, are they eaten in areas where there is exposure to toxic 
materials or other health hazards? 

Any unsafe practices observed: 

Comment: 

33. Posting NA __ 

• Is the required OSHA workplace poster displayed in a prominent location where employees are 
likely to see it? 

Are all emergency telephones numbers posted where they can be readily found in case of 
emergency? 

• Where employees may be exposed to any toxic substances or hannful physical agents, has 
appropriate infonnation been posted concerning access to: 1) medical and exposure records, 2) 
Material Safety Data Sheets (MSDS), and 3) hazard communication plan or other written safety plans 
required by OSHA? 

• Are signs concerning exiting from buildings, room capacities, floor loading or exposure to x-ray, 
microwave or other substances posted where appropriate? 
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Is the summary of Occupational Illnesses and Injuries (OSHA 200 log) posted in the month of 
February? 

Any unsafe practices observed: 

Comment: 

34. Potentially Hazardous Chemicals NA __ _ 

• Is an MSDSs available for all chemicals or federally listed hazardous chemicals? 

Is a written hazard communication program prepared and available? 

Are employees trained in proper handling of each chemical? 

• Are labels on all suppliers' drum and chemicals? 

Is adequate storage provided with proper venting? 

Are proper absorbent materials on hand for spills? 

Are containers inspected for con'osion? 

Any unsafe practices observed: 

Comment: 

35. Power Systems - Electrical NA __ _ 

Are electrical control panels clearly identified and secured? 

Do only celiified electricians have access to panels? 

Are all systems ground tested? 

• Are there explosion proof fixtures in designated areas? 

Are no exposed conductors at rear of switchboard? 

Are flexible extension cords free of fraying and splices? 

Any unsafe practices observed: 
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Comment: 

36. Power Systems - Hydraulic NA __ _ 

• Are pressure lines clearly identified? 

• Do maintenance procedures check for nicks, dents and wearing in lines? 

Is pressure regulated within limits? 

Are emergency stops fully operational? 

• Are mechanics and tradesmen properly trained in the operation of these systems? 

Any unsafe practices observed: 

Comment: 

37. Recordkeeping NA __ _ 

Are all occupational injuries and illnesses, except minor injuries requiring only first aid, being 
recorded as required on the OSHA 200 log? 

• Are employee's medical records and records of employee exposure to hazardous substances or 
physical agents up to date'? 

Have anangements been made to maintain required records for the legal period of time for each 
specific type of record? (Some EPA records must be maintained for at lest 40 years.) 

• Are all permits and records up to date? 

• Are safety meetings held once a month and documented for all employees? 

Any unsafe practices observed: 

Co mm e n t: 
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38. Safety and Health Plan NA 

o Is there an active safety and health plan in operation? 

o Is one person clearly responsible for the overall activities of the safety and health plan? 

o Is there a safety committee or group made up of management and depmiment representatives who 
meet regularly and report in writing on activities? Representatives who meet regularly and report 
in writing on its? 

o Is there a working procedure for handling in-house complaints regarding safety? 

o Are employees kept advised of the successful effort and accomplishments the safety committee 
has made in assuring that they will have a workplace that is safe and healthy? Safety committee 
have made in assuring that they will have a workplace that is safe and healthy? 

Any unsafe practices observed: 

Comment: 

39. Stairs NA __ _ 

Is there grating-type tread on exterior stairs? 

Is there storage of materials on stairs? 

Are stairs properly lighted? 

• Are stair tread in good repair? 

• Where stairs or stairways exit directly into any area where vehicles may be operated, are adequate 
barriers and wamings provided to prevent employees from stepping into the path of traffic? 

Are stairway handrails capable of withstanding a load of200 pounds, applied in any direction? 

Any unsafe practices observed: 

Comment: 

40. Tire Inflation NA __ _ 
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Where tires are mounted and/or inflated on drop-center wheels, is a safe practice procedure 
posted and enforced? 

Where tires are mounted and/or inflated on wheels with split rims and/or retainer rings, is a safe 
practice procedure posted and enforced? 

Does the tire inflation control valve automatically shut off the airflow when the valve is released? 

Are employees strictly forbidden from taking a position directly over or in front of a tire while it 
is being inflated? 

Any unsafe practices observed: 

Comment: 

41. Ventilation NA __ 

Is the work area's ventilation system appropriate for the work being perfonned? 

Are hoods properly connected to the exhaust system? 

Are clean-out ports for ducts and filter access provided? 

• Are fans properly guarded? 

Are maintenance clean out or filter replacement schedules observed? 

Any unsafe practices observed: 

Comment: 

42. Waste Disposal NA __ _ 

Are special containers provided for different types of waste (oily. rags, chemicals, kitchen scrap, 
cardboard, aluminum cans, etc,)? 

Is food waste handled separately? 

• Where required, is waste properly labeled? 

Are arrangements for extemal disposal satisfactory? 

Any unsafe practices observed: 
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Comment: 

43. Yard and Road NA __ _ 

• Are there any obstructions or broken surfaces on roads, cart paths or sidewalks? 

Is there good housekeeping in yard areas? 

Are potentially combustible materials stored out of direct sunlight? 

• Are there appropriate traffic signs and markers? 

Any unsafe practices observed: 

Comment: 
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9.0 Tables 

Table 9-1. Turfgrass management system components for Lost Creek Country Club golf course 

Components of Turfgrass Management Program Information on Site Specific Practices 

Define the roles of all individuals in the integrated Cooperation and education of superintendents, 
management process to assure cooperation and golf course staff, Golf Pros, golfers, and WPD 
communication. staff is required to initiate and maintain staff 

TMS plans. Education of golfers and Golf Pros 
on quality criteria or environmentally sound 
turfgrass management is a critical element of 
the process. See Table 2 for fmiher suggestions. 

Establish realistic turfgrass and water quality goals. General turfgrass quality goals are set by Lost 
Creek Country Club staff. These goals are 
established in conjunction with soil and water 
quality goals. The Lost Creek Country Club 
golf course superintendent is responsible for 
implementing the turfgrass goals and 
management practices within individual WQ 
management zones. 

Establish action and economic thresholds for Golf Course staff with assistance from WPD 
management practices. staff establishes the pest tolerance guidelines, 

fertilization guidelines, buffer zones, water 
conservation practices. These practices are 
reviewed annually to detennine their relative 
success in relation to established turfgrass and 
water quality goals. 

Detennine the range of integrated irrigation, Documentation of ilTigation strategies, amounts 
nutrient, pest and disease, and other cultural of irrigation water used, and system 
practices available for specific WQ management maintenance is needed. Written records of 
zones on the golf course. fertilization and management zones on the golf 

course. Pesticide application practices must be 
maintained, along with records of altemate 
practices to control turfgrass nutrition, pests, 
and diseases. Soil feliility tests and turfgrass 
nutrient content tests should be conducted with 
written records kept. 
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Table 9-1. Turfgrass management system components for Lost Creek Country Club golf course 
(continued) 

Components of Turfgrass Management Information on Site Specific Practices 
Program 

Monitor nutrients, soil water, pests, diseases, The Lost Creek Country Club golf course 
turfgrass quality, and water quality on a consistent superintendent needs to record the extent of pests 
basis. and diseases observed to determine when cultural, 

mechanical, biological, or chemical strategies are 
required. Turfgrass quality and soil moisture 
levels are monitored to determine when inigation 
and feliilization is required. Written records of 
turfgrass quality in relation to the implementation 
of the practice is necessary to determine the 
long-term success of each practice. 

A written and database record to the 
stream-monitoring program must be maintained. 
The water quality monitoring program insures that 
practices used for maintaining turfgrass quality 
are consistent with water quality goals. 

Modify turfgrass environment to reduce the need The superintendent reviews all TMS repOlis 
for chemical management practices. related to the Lost Creek Country Club golf 

course. Annual and long-tenn management 
practices are reviewed based an WQ management 
zones, weather, soil, and site conditions. For 
example, changes in turfgrass varieties may be 
required to alleviate chronic traffic, irrigation, 
drainage, weed, insect, disease or shade problems. 

Select the appropriate BMPs and altemate On a monthly basis, the Lost Creek Country Club 
mechanical, cultural, and possibly structural golf course superintendent reviews plans for 
practices to reduce infestations or deficiencies. projected management practices related to 

irrigation, fertilization, pest and disease control, 
mowing, and other cultural practices. 

The environmental, soil, and turfgrass manager 
will re-evaluate appropriate practices given 
climatic, soil, and site conditions. New altemate 
BMPs and modified traditional practices can be 
evaluated on a trial basis. 

Eval uated the results of integrated management Every five years, Lost Creek Country Club staff 
practices and maintain long-term records of and WPD staff review the success of the 
results of practices. integrated approach to water, nutrient, and pest 

control. At this time water quality, soil quality, 
and turfgrass quality are quantitatively reviewed. 
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Table 9-3. Additional references used in the Approved C.O.A. TMS Plan 

Title Reference 

Golf Course Management and Construction: Balogh and Walder 1992 
Environmental Issues 

Handbook ofIntegrated Pest management for Leslie 1994 
Turf and Omamentals 

A Guide to Golf Course Irrigation System Design Pira 1997 
and Drainage 

Weeds of the Southern United States Miller et al. 1995 

Weeds of South em Turfgrass Murphy et al. 1992 

Color Atlas of Turfgrass Diseases Tani and Beard 1997 

Turf Weeds and Their Control Turgeon 1994 

Turfgrass Management Turgeon 1996 

Weed Identification Guide Southem Weed Sci. Society 1996 

Management of Turfgrass Diseases Vargas 1994 

Turfgrass: ASA Monograph Waddington et al. 1992 

Managing Turfgrass Pests Watschke et al. 1994 
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Table 9-4. Monthly climate date for Lost Creek Country Club 

Month Average Monthly Average Monthly Average Monthly Average Monthly Irrigation Using 
Maximum Minimum Total Recommended*** Practices by Water 

Temperature Temperature Precipitation Quality (WQ) Management Zone (in.) 
eF) eF) (in.) 

January 79.0 21.7 2.1 WQ I =0.4 WQ II =0.5 WQ IV = 0.5 
Sand Green = 0.9 Tee = 0.3 

February 81.2 25.9 2.4 WQ I =0.9 WQ II =1.1 WQ IV = 0.9 
Sand Green = 1.4 Tee = 0.7 

March 86.9 31.4 2.0 WQ I =3.3 WQ II =3.5 WQ IV = 3.3 
Sand Green = 2.7 Tee = 1.8 

April 90.2 41.4 3.0 WQ 1=4.9 WQ II =5.2 WQ IV = 5.1 
Sand Green = 3.9 Tee = 3.4 

May 93.6 53.0 4.5 WQ I =2.5 WQ II =3.3 WQ IV = 2.9 
Sand Green = 6.4 Tee = 6.6 

June 97.9 63.0 3.4 WQ I =4.0 WQ II =4.5 WQ IV = 4.2 
Sand Green = 7.6 Tee = 8.0 

July 100.8 68.9 2.0 WQ I =5.1 WQ II =5.6 WQ IV = 5.5 
Sand Green = 7.7 Tee = 7.7 

August 101.4 67.6 2.1 WQ I =5.0 WQ II =5.4 WQ IV = 5.1 
Sand Green = 2.8 Tee = 2.9 

September 98.0 56.5 3.4 WQ 1=2.8 WQ II =3.5 WQ IV = 3.3 
Sand Green = 5.6 Tee = 5.9 

October 91.9 44.0 3.2 WQ 1=1.9 WQ II =2.1 WQ IV = 2.0 
Sand Green = 4.4 Tee = 4.9 

November 85.3 32.2 2.3 WQ I =1.1 WQ Il =1.2 WQ IV = 1.2 
Sand Green = 1.5 Tee = 0.9 

December 78.9 26.1 2.4 WQ 1=0.6 WQ II =0.7 WQ IV = 0.6 
Sand Green = 0.6 Tee = O. 1 
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Table 9-5. Soil Mapping Units at Lost Creek Country Club 

Soil Mapping Unit Dominant Texture NRCS Hydrologic *Extent of Unit 
Group 

Tarrant (TcA) Clay C 

Tarrant (TdF) Clay C 

Brackett Gravelly, clay, loam C 

Volente Silty, clay, loam C 

Mixed Alluvial Too Variable Too Variable 

*Lost Creek Country Club will complete these measurements as soon as possible 
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Table 9-6. Summary of Water and Soils Conservation on Lost Creek Country Club 

Soil Series *Erosion Soil Drainage *Runoff Class Flooding Shrink-Swell Depth to Depth to High 
Hazard Erodibility Class Frequency Poteutial Bedrock (in.) Water Table 

Factor K Duration (ft.) 
Months 

TaITant (TcA) .32 Well Drained None Moderate 6-20 >6.0 
and Speck 

Tarrant (TdF) .20 Well Drained None Moderate- Hig 14-20 >6.0 
and Rock h 
Outcrop 

Brackett BID .32 Well Drained None Low >60 >6.0 

Volente IVe-2 .32 Well Drained None High >60 >6.0 

Mixed Alluvial Too Variable Frequent Too Variable Too Variable 
Seasonal 
Flooding 

- ---

*Lost Creek Country Club will provide this infonnation as soon as possible. 

Table 9-7. Summary of Soil Capabilities and Limitations at Lost Creek Country Club 

Soil Series Traffic Limitation Irrigation Limitation Drainage Way and Other Factors Affecting 
Water Way Limitation Turfgrass 

TaITant High Shrink Swell Moderate Slowly Moderate pH 7.4-8.4 
Potential Pel111eable Low Water 

Capacity 

Brackett Low Shrink Swell Shallow Intake Low Available Water pH 7.9-8.4 
Potential Moderate Permeability Capacity 

Volente High Shrink Swell Moderately Slow Erosion Moderately pH 7.9-8.4 
Potential Permeability High-Low Severe to Severe 

Water Capacity 

Mixed Alluvial Low Shrink Swell High Water Capacity Severe Flooding Too Varied 
Potential 

-------
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Table 9-9. 

Hole Number Fairway sq-ft Green sq-ft Tees sq-ft Bunker sq-ft 

1 77471 5494 5072 2411 

2 28153 7058 4308 2154 

3 61489 6280 4842 992 

4 7395 4608 2011 

5 60229 6062 3102 1500 

6 51464 5507 4224 976 

7 36915 5502 5221 2100 

8 7386 6235 

9 83890 6021 4221 1775 

10 6121 4655 

11 87500 5720 4583 

12 31018 6359 3128 

13 40443 5855 3059 

14 31280 5730 3952 465 

15 43014 6218 3799 1550 

16 111687 5868 4025 

17 55745 6810 3159 1957 

18 6104 5092 2645 

Practice Facility 235,020 10,465 20,559 

Total sq-ft 1,035,318 121,955 97,844 22,116 

Total Acre 23.77 2.79 2.25 0.51 
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Table 9-10. Summary of Green, Tee and Fairway Construction and Turf Type - Lost Creek Country Club 

Golf Course Green Type I Turfgrass (in.)* Tee Type Depth Turfgrass (in.)* Turfgrass (in.)* Construction Dominant Soils 
Depth of Thatch and Drainage on of Thatch (in) and Drainage on and Fairways and Thatch 

and Soil (in.) Greens Tees and Roughs Depth (in.) 

Lost Creek U.S.G.A. Tifdwarf Push-Up Nature Common Common Fairway Native Tarrant 8 inches 
Country Club Greens Bermuda Soil Bermuda Bermuda Soil of dark brown 
18- Holes Specification (1/8-1/4 in.) (0.25-0.50) stony clay 

Summer Summer underlain by 
limestone. 

Thatch Sabre II POA Thatch Perennial Rye Fairway Thatch Brackett 
(0-.25) Trivialis (0-.25) Grass Blend (0.50-0.75) (0.25-0.45 ) Gravelly clay 

Winter 
(1/8-1/4 in.) Over Native Soil (0.20-0AO) loam, gravelly 
Winter Winter loam, loam or 

clay loam 

Clay'Yo <0.05 Herringbone Rough Roughs Native Volente dark 
Silt 'Yo 1.00 Drain Tiles ( 1.25-1.75) Soil gray-brown silty-
Sand % 99.00 4" Ads Perf. Pipe Thatch clay loam about 
Organic 'Yo 1.60 4"Pea Gravel (0.1-0.25) 22 inches thick 

Layer Summer & over dark-brown 
Winter 

2" Coarse Sand silty clay about 
Layer 14 inches thick. 
12" USGA Top-
Mix Layer 

Mixed Alluvial 
See figure patchy light-gray 
3.IA A silt loam alluvial 
3.1.4 B I to 6 inches 

I I I I I I I thick 
*Target Mowing Height 
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Table 9-12. Summary ofWQ Management Zones for Lost Creek Country Club 

WQ Management Zones Size of WQ Management Golf course Fairways, Tees 
Zones (Acres) in WQ Management 

Failways: 1,7,9, II, 12, 13, 
17 

I 45.12 
Greens: 1,4, 7, 8, 9, 10, 11, 
12,14, 16, 17 
Tees: 1,5,7,8,10 Red, II 
White, 12,13,17 
Fairways: 14,15,16 

III 10.17 
Greens: 3,6,13,14,15, 18 
Tees: 9,10 Mens, 15,18,14, 
16 
Fairways: 2, 3, 5, 6 
Greens: 2,5 

III 22.91 Tees: 2, 3,4,6, II Men's 
Driving Range and Tee 
Clubhouse Grounds 

Table 9-12.B 

WQ Management Zones Breakout of Acreage 

Fairway, Green, TI 11.8 

I 
Rough 24.08 
BufferlN atural 9.01 
Bunker 0.23 
Fairway, Green, Tee 3.0 

II Rough 4.38 
Bunker 0.05 
Fairway, Green, Tee 10.02 

III 
Rough 11.39 
Bunker 0.24 
Driving Rangel Grounds 5.90 
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Table 9-13. Water quality risk factors associated with turfgrass management at Lost Creek Country Club golf Course 

Site Condition or Practice Potential Soil and Turfgrass Problems Potential Effects on Water Quality 

Drainage ways and proximity to water resources: 

Surface and subsurface drainage systems drains Proximity and connection of surface and 
into channels with offsite outlets. Streams pass Not applicable. subsurface migration pathways to drainage 
directly through site and are adjacent to channels and streams control the relative risk for 
managed turfgrass areas. transport of sediment, nutrients or residential 

pesticides. 
Shallow or perched groundwater percolates 
toward local surface water resources. Springs Depth to groundwater and subsurface migration 
and seeps are located on or in the vicinity of the pathways control, in part, the relative risk for 
site. subsurface transpOli of sediment, nutrients or 

residential pesticides. 
Internal surface and subsurface drainage 
collects in ponds, drainage channels, iITigation Internal collection of drainage water reduces risk 
reservoirs, lakes or wetlands located on the site. for offsite surface loss of sediment and 

chemicals. Leaching from internal channels, 
ponds and detention storage may increase risk for 
subsurface loss of chemicals. 

Erosion and runoff potential: 
Erosion hazrd: Slight to Moderate Loss of soil may occur from areas with exposed Loss of sediment from managed turfgrass areas 

soil, low-density turfgrass and unvegatated will usually be low except where stress 
Runoff and interflow hazard: Moderate drainage channels. conditions cause base soil or low density 

turfgrass conditions. Gully formation can occur 
Runoff losses of water and dissolved chemical where nmoff and erosion is not controlled. 
may occur from areas with exposed soil, low-
density turfgrass and unvegatated drainage Runoff water can transport entrained and 
channels. Large stonns my cause runoff to occur dissolved nutrients and pesticides to drainage 
from all turfgrass areas. channels and surface water. Tnterflow can 

transport dissolved nutrients and pesticides to 
drainage chaI111~ls and baseflow of slllface\V~ 
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Table 13. Water quality risk factors associated with turfgrass management at Lost Creek Country Club golf course (continued). 

Site Condition or Practice Potential Soil and Turfgrass Problems Potential Effects on Water Quality 

Leaching potential: Moderately low Low to moderate risk of leaching is probable on Percolation of water through soil and preferential 
courses where soils are fine-textured, deep, and pathways is a migration pathway for nitrates and 
significant cracking does not occur in managed dissolved pesticides. Depth and texture of soil, 
areas. The risk of leaching losses of nutrients and amount of precipitation and amount of infiltrating 
pesticides increases with over- inigation, thin or in'igation water controls amount and depth of 
cracked soils, and over-application of soluble leaching. Leachate may migrate toward shallow 
chemicals. Leaching of applied pesticides and groundwater and surface water via baseflow and 
nutrients can be increased by tile drainage interflow. 
systems. 

Erosion and runoff control practices: Excess Dmoff and erosion contributes to loss of Control of timing and reduction of inigation rates 
nutrients and topsoil needed for production of reduces potential for excess water resulting in 
healthy turfgrass. Runoff and sediment loss of erosion. Traffic control, renovation of impacted 
pesticides reduces ability to control weeds, soil and turfgrass, and maintenance of vegetated 
insects and diseases. buffer zones and channels reduce runoff and 

sediment transpOli. 
Leaching control practices: Excess inigation and leaching contributes to loss Control of timing and reduction ofinigation 

of nitrogen needed for production of healthy reduce potential for excess water resulting in 
turfgrass. Leaching loss of pesticides reduces runoff and erosion. Maintenance of vegetate 
ability to control weeds, insects, and diseases. buffer zones around stream channels reduces 

subsurface nutrient 
Irrigation and water use: lITigation during periods with insufficient rainfall Lack of adequate inigation may result in loss of 

adequate irrigation may result in (1 ) loss of turfgrass density to control runoff, loss of 
turfgrass density; (2) increase in loss of topsoil; sediment and loss of applied chemicals. 
(3) invasion by weeds and other pests; and (4) Decreases in turfgrass density reduce the ability 
requirement for larger and more frequent of the turfgrass to retain applied nutrients within 
applications of nutrients and pesticides to the root zone. These conditions increase the risk 
maintain turfgrass quality. Insufficient soil of surface loss of applied chemicals. 
leaching may result in increases in soil 
concentrations of ions. Accumulation of salts and 
other specific ions will adversely affect turfgrass 

I -
germination,gr(jwth and survival. 
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Table 9-14. Turfgrass Quality Goals 

Turfgrass Turfgrass Comments 
Quality Goal* 

Fairways High Playability offairways depends primarily on the density, percentage 
of cover, and resilience of the turfgrass. Bare spots or areas with a 
high percentage of broad leaf weeds are especially problematic. 

Aesthetic expectations involve cover and maintaining living turfgrass 
during the growing season. Intensity of color (except for brown color 
in the spring and summer) is not a significant aesthetic issue. 

Greens Very High Playability of greens is judged primarily on the distance of golf ball 
boll (speed) and ball holding capacity. Medium speed or distance is 
the expected quality goal. Ball holding capacity is impOliant to hold 
properly directed approach shots. These goals require a uniform, 
resilient, and smooth surface with sufficient density. Mowing heights 
within the ranges suggested in Section 3.2.4 will not significantly 
influence ball roll. Weeds such as broadleaf weeds, crabgrass. 
goosegrass and annual ryegrass can interfere with playability. 

Aesthetic expectations involve cover and maintaining living turfgrass 
during the growing season. Intensity of color (except for brown color 
in the spring and summer) is not a significant aesthetic)ssue. 

Tees Moderate-High Playability on tees is not a significant issue except if large bare spots 
occur on the tee surface. 

Aesthetic expectations involve cover, verdure, and maintaining 
living turfgrass. Intensity of color (except for brown) is not a 
significant aesthetic issue. 

Roughs Moderate Playability on roughs is of secondary concem. A certain percentage 
of crabgrass an annual ryegrass is tolerated. Dallisgrass and certain 
broadleafweeds are not tolerated because they serve as a source of 
(1) infestation for fairways, and (2) possible bare spots during the 
donnant season. 

Maintaining sufficient cover is the aesthetic expectation during the 
growing season. Shaded roughs can be a problem on Lost Creek 
Country Club golf course. 

*Range of qualitative turfgrass quality goals established by Lost Creek Country Club: Low, fair, 
fair-moderate, moderate, moderate-high, high, and very high. 
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Table 9-16. Buffer zone sizes. 

Water Quality Recommended Buffer Minimum Buffer Zone! Recommended Zone 
Management Zone Zone Size or Set Back Size or Set Back Vegetation 

WQl Offsite Streams or Other Offsite Streams or Other Riparian or native 
Surface Water: 100ft Surface Water: 75 ft vegetation where 
Onsite Streams with Onsite Streams with possible. 
Known Flooding: I 00 ft Known Flooding: 50 ft 
Onsite Ponds and Onsite Ponds and 
Drainage Channels: 50 ft Drainage Channels: 25 ft 

wQn Onsite Drainage Channel On site Drainage Channel Native vegetation or low 
and Ponds with Known and Ponds with Known maintenance turfgrass 
Flooding: 75 ft Onsite Flooding: 40 ft On site when buffer zone is 
Ponds and Drainage Ponds and Drainage within bounds of play. 
Channels: 25 ft Channels: 15 ft 

WQIV Onsite Drainage Onsite Drainage Native vegetation or low 
Channels: 50 ft Channels: 25 ft maintenance turfgrass 
Onsite Ponds: 25 ft Onsite Ponds: 10ft when buffer zone is 

within bounds of play. 

IMinimum set backs or buffer zones sixes may be further constrained by the current location of 
golf course features in relation to surface water (See Map 3d). Future renovation projects will 
incorporate these guidelines into construction design and plans. 

Requirements for management of buffer zones are: 
No fertilization except for periodic maintenance. 
No pesticide applications, except for occasional spot application to prevent the growth of weeds as a seed source. 
Infrequent irrigation 
Mowing at intervals greater than once a month 
Mowing at heights greater than 2.5 inches. 
No mowing, if the soils are chronically wet or planted with native ground cover. 
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Table 9-17. Recommended schedule for failway feliilization. 

Target Date of Formulation Total N Applied'~* Total P Applied 
Application* (lbs. NIIOOO ft2

) (Ibs. P/IOOO fe) 

3/25 Slow-release 1.25 0.065. 

6/1 Slow-release 1.00 0.052 

9110 Slow-release 0.75 0.039 

* Actual application date is contingent on weather conditions and need for nutrient application 

**The amount of nitrogen and phosphorus actually applied depends on turf grass nutritional needs. Soil 
tests, vegetative tests, and the amount of growth are factors to be considered. For example, if turfgrass 
growth is inhibited by a cold spring, total nitrogen requirement is reduced. 

Table 17. Recommended schedule for failway fertilization. City of Austin and Lost Creek Country 
Club have agreed to use these Figures as a target for the first year (2000) of implementation 
of this TMS plan. Both parties understand that changes and modifications to nutrient budgets 
could occur on an annual basis. 
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Table 9-18. Template for Fairways Feliilizer Application. 

Date of Trade Name, Total Bulk Total N Total P Comments l 

Application Formulation Fertilizer Applied Applied 
and Analysis Applied (lbs. Nil 000 (lbs. P 11000 fe) 

(Ibs./acre) fe) 

iComments may include impOliant factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occunence of runoff after application, the response time and the 
duration for which the fertilizer was effective. 
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Table 9-19. Recommended Schedule for Greens Fertilization 

Target Date of Formulation Total N Applied** Total P Applied 
Application* (lbs. N/IOOO fe) (lbs. P/IOOO fe) 

III Fast-release 0.50 0.073 

2/1 Fast-release 0.50 0.073 

3/1 Slow-release 0.50 0.026 

3/]5 Fast-release 0.50 0.073 

4/1 Slow-release 0.50 0.026 

4/15 Fast-release 0.50 0.073 

511 Slow-release 0.75 0.039 

5/1 Fast-release 0.25 0.036 

5115 Slow-release 0.75 0.039 

5115 Fast-release 0.25 0.036 

611 Slow-release 0.75 0.039 

6/1 Fast-release 0.25 0.036 

6/15 Slow-release 0.75 0.039 

6/15 Fast-release 0.75 0.036 

7/1 Slow-release 0.50 0.026 

7/1 Fast-release 0.25 0.036 

7/]5 Slow-release 0.50 0.026 

7/15 Fast-release 0.25 0.036 

8/1 Slow-release 0.50 0.026 

8/1 Fast-release 0.25 0.036 

8115 Slow-release 0.50 0.026 

8/15 Fast-release 0.25 0.036 

911 Slow-release 0.50 0.026 

911 Fast-release 0.25 0.036 

9/15 Slow-release 0.50 0.026 

9/15 Fast-release 0.25 0.036 

1011 Slow-release 0.50 0.026 

10/15 Fast-release 0.50 0.073 

1111 Fast-release 0.50 0.073 

11115 Fast-release 0.50 0.073 

1211 Fast-release 0.50 0.073 

* Actual application date is contingent on weather conditions and need for nutrient application. 

**The amount of nitrogen and phosphorus actually applied depends on turfgrass nutritional needs. Soil 
tests, vegetative tests and the amount of growth are factors to be considered. For example, ifturfgrass 
growth is inhibited by a cold spring, total nitrogen requirement is reduced. 
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Table 9-20. Template for Greens Fertilizer Application. 

Date of Trade Name, Total Bulk TotalN Total P Applied Commentsl 

Application Formulation Fertilizer Applied (lbs. PIlOOO if) 
and Analysis Applied (lbs. Nil 000 if) 

Lt(/l..n LUtJ P! .. ( 
(lbs./acre) 

L~co a-o-D I.D~""'1/4c.tt. I OZ:ttN/IOoo.f-!.'t 
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I.e. ~ c. 0 - f.l~" '" IIA".a. 

Le.I'c.o ((~O-a I"$~ 5'tJ/~ 10 (JtN/loce.1f 
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)c- ~l) iU~;:.{ ID~~ 

L-e.&;CO 6-0-0 1'0'jo-l!Ave.. • 0 "l:lq..j !lOQo+'.fl 
?-Y-oq ['e.(Q) 1t;~kC::il 

Le-}c.o 11. -() - 0 ,C;o ~"'(!Ac.-e.. ' ol>~N{w(!)4 
5 -6 - 09 

1\ 14 ~'" PiJ. It fl)~ j 

5-11-09. 0-0 -l:Z. /l ~ J6~ / .Ac..r<. • W,,-tu!.( ;'" 

~-"""Ct.~ 
~ill(oo" 

I 11:ttlEr;~~A 
l..e..<;co 1<- 0-0 ~~,~/Ac.rl... • 01...:! Nt £ooo.f.J.f-

~ - '260 - cilI1. /, ~~ ~ 1..6 i.t.;.0 Ll ~ .... 

L~<;c.o 
.J 

1. 't) ~oc-I / A~ ,t;'l:lt N jLOooff 
Y-1.-6'1 

{,-o-o 
L.e<;(.o M.~c.J'oM~)i 

4 - (0 -oot 
LeSe. () ~-6_.,. \ 'O~c...\/M .<> l.:ltfot ( IOOD.f~1 
USc.o Wt:e.ro "" 'J 

L-e.~v. 11.-0-0 1\ 0 ~"..\ /A~ ,or&<N[lvoo.f.\-"Z-
Y - I{,-oq L .e\.c..() H~~"~ 

4 -z. L\ '0/1 
le.<;c.o 11.-0-0 1\0 ~o.. \1M • CJ} a N \ bocf.\-1. 

1\ ~~4 Pl ... s \( ~"·I,,w-iNd. 

s- /- 6"1 
u.a.''1(; Gre<. ... r ~ lC \. O~~//ACrI .. o""l~N IloDo#~ IOI,sJ.f/II.OOo,ft't. 

I~H~:~ 71:.'; .. " c. 

<;"" - '-{- o~ 
I:::_~j J "'2 l~ l1."'i/Aut vJ;J-1UO.J (o~ 

G\.-.fj)<I~ 1..\ 
,-' .-' 110 II::.~ / Ac..re. i 4S$-KhoooA-' W ... -IetJ. 1<;" ...... ;'" 

<) - £ -De:') 
S'C( \.-t~ reM 

7~I-o-o 

)o{.,.jr<.e", J. ?~ . 2~/~/A \, \~ \lOCOt{- t.A..b--k .. j;l,. "'~i\ 
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2.1-0 - 0 

lComments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of runoff after application, the response time and the 
duration for which the fertilizer was effective. 
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Table 9-20. Template for Greens Fertilizer Application. 

Date of Trade Name, Total Bulk Total N Total P Applied Comments l 

Application Formulation Fertilizer Applied (lbs. PI! 000 if) 
and Analysis Applied (lbs. Nil 000 if) 

(lbs./acre) 
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1)0 Ih<./ Ac../G J,lL :i!N.I(el~"t. • '1"1:t1- P/looor .. f W""f&-- I r-""l .... 
~:, ~i. 0 (0;;(1<* "fp'( 

Ll-IAA 
~ " 

e cSt51t.N I L~o-Pl"'l • 2~ P/IOoof.( W,;<---t--er- 1)-11\ 
1-<-l-oa, 

~_~ O.--o_<::i 
9t~JI,,{/ AL~ or!1- (:) Ct;~O\ 

7-lS-d1 
1..4(..0 IL-o-o 1 ,°301 / A(;.IA(. I (}~:;11 N. f I Qootf 
Le.,>c..o f.l:~k~ 

lComments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of runoff after application, the response time and the 
duration for which the fertilizer was effective, 
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Table 9-20. Template for Greens Fertilizer Application. 

Date of Trade Name, Total Bulk Total N Total P Applied Comments! 
Application Formulation Fertilizer Applied (lbs. PIl 000 if) 

and Analysis Applied (lbs. Nil 000 if) 
(lbs.lacre) 

1- ~ l-oCi, 
8e.$+ 100 IL<;./ At....e. f L~~NI to=.A t 07..aP J IOD~ [}.1dif I C; ..,.;" 
lo-<-I-n 

1-s/-oq 
~ol..(.5tt.e.... L 1<:; :it/ At-I{. l.o0N!lOocA'I. 

W .... w l<; ..... ; 1\ 

.(l,ft _,Y -0 ";',.1 " 
~ 

1.0 1:)0..1 {Aut ~03:IE: M. ( teoofl 
~-C;:01 

(,Q\to /'2-0-0 
L€)CQ 1N\~((fo 

8-f/-OQ Lef(.o fl-O-o l. 0 Cij(>,J/ Mil\? ,0 s.1t N ( I OOQAoz 
U$L<? wt~tVo 

B-Il-oC! 
~W\G\~ o~o~tZ ~~olf.t:,$/A~ ~lo:H:N ItoOoP.j ~-t4'" I ?.-w-:" 
~cI~N.V\ tl-o-<> 

8-7o-otf 
L.eXo G- () ~ cJ I. () ~",ll A &A{ I O-z..:1r tJ.llooof~ 
ksco 1F~"JlM<} 

S-z. t.t -oq 
6e;;.f I~o I(,~I Ac.ue. I ?~JtN l'oooA~ • Il !I P /looo.A-1. bJ....,w-I"",",:"" 
IO-4,{ b 

S -l<;""-oq ~t-o 12.-0-0 I. O!j(yJ{ Aoe IO?.itI\J ( (Do&A~ 
L..e.ko 1f~~lkAL,\ 

8 -~I-oq 
~"-"'\~ O~fPl..Z., 

S-'"l' 11zh{ k.A.. 
WrI--t.er I~""lt> 

f?I:)Pfu..M. 

4-1-01 
L€.sc.o 11.-0-0 I; D i)&-J/ AcvJ!.. I 05:lt N f IOOoP-f"l.-
U<;,co H ~'" fvItr.g 

q- 3-00( 
~ol vjN.€vo. C~~ 1 '-{ \ ,ti' I ks/,A&e. If o:tfN. { looopit. Wc~+Y' [$" v--~"\ 

2.1-0-0 

~-8-CA U}<.o Il.- fJ-O I . () Cj&-(j A c..t-€. I or::tf"I/I~~ 
Let;(Q H~~~ 

l-15 - D9 
kc,u> &,"0··0 J", o~<J}o.\/ fLve. • C:;2.:JtN/tooofl 
~ #.\t..M<4<\ 

Q-IB-09 ~'F-O (,--o,.t:> 

~",I1r~:~ I,,~ ~/iue- ,.u'+=fN( IOooff 

q _ '1.e rug 
kc, e 0 G,:::; --0 ~ 

J .():rtf kA- f a;;tt~ IIi)Qt~ L«e:..o U; .. }kM:~ 
t.e.~ .. o &-0 '-0 

d.oD'j""I/M ' ulf* M Iflbtil 
IO-:J,-Clq L«~ H~~l~ 

1Se...s:+ 
I ?.~!kre ~ ;;21'4tH/1CtXrh ... .u.' .7. W",,-+t.r lM.i .... 

IO-f'l-01 10-4-1t, ~ t?1 P/IDD4t 

'Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of runoff after application, the response time and the 
duration for which the fertilizer was effective. 

Lost Creek TMS Plan Page 176 of204 January 26, 2009 



Table 9-20. Template for Greens Fertilizer Application. 

Date of Trade Name. Total Bulk Total N Total P Applied Comments I 
Application Formulation Fertilizer Applied (lbs. PIIOOO ft2) 

and Analysis Applied (lbs. Nil 000 if) 
(lbs.lacre) 

l«-t~-6q 
8~<:+ l '1\~/Acre. , 3~N /Ioa.ofl .llit:pJ IODot~Z. 

l.J4~/",,:t'\ 
10-'-\ -I b 

l-e.., .... 1<2.-o"c 
, • O';?-V Acn , C~~ti If to 4\t 1I-lo-C9 k.!;(.. .. " , .. ~ .-t> 

I~" u-",(J'vL.." 

I' ··11-0'1 
~ ~ .J 

~.f I'i>~'i-ic.. I () 3 I ~r't; AU'{. $J .;)~,f!~/It'M>~ . Z. 
, oCjtl:~/looo-Pf w.:\t1r 'S""'-l",,: 

I~-r-~q 140:. 12 .. 0-\:? I t 01fJ4.11 Ac..w.. I ~N I weti.fJ 
t4~H+~) 

, J..-II-cq l...u,c..Q 1~-o.'J·C I~Cj ... \lkK I> 0 ~N I ro" off'l 
~<'c... 1-I~'\M(.\.c... 

1;;1.-11- c~ l<.s (". 12~o ~ c I,D')4VA~ 'Ol~NJ IOoef~ 
L~<)<:.o rt.~ M-... ,\ 

iComments may include important factors such as weather, soil moisture conditions, watering-in. the 
time of rainfall after application, the occurrence of runoff after application, the response time and the 
duration for which the fertilizer was effective. 
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Table 9-20. Template for Greens Fertilizer Application. 

Date of Trade Name, Total Bulk Total N Total P Applied Comments i 
Application Formulation Feliilizer Applied (Ibs. P/lOOO W) 

and Analysis Applied (Ibs. NIIOOO ff) 
(lbs./acre) 

iComments may include impOliant factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of nmoff after application, the response time and the 
duration for which the feliilizer was effective. 
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Table 9-21. Recommended Schedule for Tees Feltilization 

Target Date of Formulation Total N Applie** Total P Applied 
Application* (lbs. N/IOOO fe) (lbs. PIlOOO fe) 

1/1 Fast-release 0.60 0.087 

211 Fast-release 0.60 0.087 

311 Fast-release 0.60 0.087 

411 Slow-release 0.65 0.034 

4/15 Fast-release 0.50 0.073 

5/1 Slow-release 0.85 0.045 

5/1 Fast-release 0.75 0.058 

611 Slow-release 0.85 0.045 

611 Fast-release 0.40 0.058 

711 Slow-release 0.85 0.045 

511 Fast-release 0.75 0.058 

611 Slow-release 0.85 0.045 

611 Fast-release 0.40 0.058 

7/1 Slow-release 0.85 0.045 

7/1 Fast-release 0.40 0.058 

8/1 Slow-release 0.85 0.045 

8/1 Fast-release 0.40 0.058 

9/1 Slow-release 0.85 0.045 

911 Fast-release 0.40 0.058 

1011 Slow-release 0.425 0.022 

lOll Fast-release 0.20 0.029 

10115 Slow-release 0.425 0.022 

10115 Fast-release 0.20 0.029 

1111 Fast-release 0.60 0.087 

12/1 Fast-release 0.60 0.087 
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Table 9-22. Template for Tees Fertilizer Application. 

Date of Trade Name, Total Bnlk TotalN TotalP Comments1 

Application Formnlation Fertilizer Applied Applied 
and Analysis Applied (Ibs. NllOOO (lbs. P/lOOO W) 

(Ibs./acre) W) 

/....et;co rc-o-o 
I . 5 ~ S-oJj AUG 

.. 0'1 ~ N.lloob.f~"Z. I u.S' I /)t.. 7, 
I ~ IZ ~Dq L-;~ .... :a-t c.t/~N\' 

/Z..- ~-o 
La.<;co 1<:.-0-0 ! . 0 ~t1v) / Aue. • I) 3t! NI (QOO~'" TQ..e.~ 

/- '27. - oq L..-a.<c.o !-l.~kM~ 
Co '" 

L.-~'tc.o (, - t:> -0 
I.D 9o.l/Ac...-e. 

to \ ") -!iN I [000+-!-"2- TeeS" 
c- b - D'1 Les:c.o /-l:ql... """') 

<. 

?-1-Dq 
L~tc.o 1"1.-0-0 

L:~.JJ. 
Le.~c.('} ~~ .. ,,-lv\,.c 

l. {) ~<>-\ / Aut:.. o to~it.N IlllOOt'-I-~ 

C(.{.t 
~ 

,4 o'itN I i ooo~ ~b-l)." 
~-'{ .. oq /o-4-lb n '-\ 1Joc./ Aut, , 1?1!P>/loocA 

qr~l.r-

11-"1-0'1 
l.et}c.t- 1:2.- c> . D 

2~ c~/A.<¥f.. ~ Ob #N/,Or>'-,tt't ~i'of 
~coil:~~~ 

HOI.A-Adi n.: ~e. ~D() ib~/ Acre • ?J...:tl~/I"Ootl ,n.:tt p/tvoo+,-t1. 
~iV' IOw-.;/\. 

1l-11-D:=j ,o_~-o 

~Id.-O··D 
I vu~~/h.-~ pes :l:N/too c+.J1- '1 D£:r; L .. 4 -lO Lv,.t:..o I-I;')\... M~ ,.rl~ 

lComments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of runoff after application, the response time and the 
duration for which the fertilizer was effective. 
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Table 9-22. Template for Tees Feliilizer Application. 

Date of Trade Name, Total Bulk TotalN Total P Comments! 
Application Formnlation Fertilizer Applied Applied 

and Analysis Applied (lbs. N/IOOO (lbs. P/IOOO fr) 
(lbs.Jacre) fr) 

iComments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the OCCUlTence of runoff after application, the response time and the 
duration for which the fertilizer was effective. 
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Table 9-23. Summary of Anticipated Target, Annual Nitrogen and Phosphorous Sources 
for Turfgrass Fertilization at Lost Creek Country Club 

Water Quality Range of Range of Nitrogen Phosphorus 
Management Unit Nitrogen in Nitrogen in Fertilization Fertilization * 

(WQ) Precipitation* Irrigation* (lbs. ac-1yr-1) (lbs. ac-1yr-1
) 

(lbs. ac-1yr-1) (lbs. ac-1yr-1) 

WQI 2.1-9.5 29.9-67.7 130.7 6.8 

WQIl 2.1-9.5 36.3-74.9 130.7 6.8 

WQIV 2.1-9.5 35.6-69.8 130.7 6.8 

Push-up Sand Green 2.1-9.5 53.3-82.4 609.8 58.1 

USGA Green 2.1-9.5 63.1-92.5 609.8 58.1 

Tee 2.1-9.5 44.2-84.9 507.9 50.5 

*Units: Ibs. ac-1yr-1 pounds per acre per year. To convert to lbs. per acre per year to lbs. per loOO 
square feet per year divide by 43.56. 

Table 9-24. Procedures for Reducing Drift from Ground Application of Fertilizers and Pesticides. 

Procedure Example Explanation 

Select nozzle type that Use Raindrop, wide-angle Use the largest droplets possible 
produces coarse droplets. full-cone of flooding nozzles. while providing necessary 

coverage. 
Use the lower end of the Use 20 to 40 psi for Raindrop Higher pressures generates many 
nozzle's pressure range. and less than 25 psi for other more small droplets (less than 

nozzle 100 microns). 
Lower boom height. Use the lowest boom height Wind speed increases with 

possible while maintaining height. Lowering boom height by 
uniform distribution. a few inches can reduce 

off-target drift. 
Increase nozzle size. If the normal number of gallons Larger capacity nozzles will 

is 15 to 20 gpa (gallons per acre), reduce spray deposited 
increase to 25 to 30 gpa. off-target. 

Spray when wind speeds are Leave a buffer zone if sensitive More of the spray volume will 
less than 10 mph and when plants are downwind. Spray move off-target as wind 
wind direction is away from buffer zone when the wind ll1creases. 
sensitive plants. changes. 
Do not spray when the air is Absolutely calm air generally Absolutely calm air reduces 
completely calm. occurs in early moming or late mixing, and leaves a spray cloud 

evenmg. that may move downwind at a 
later time. 

Use a drift control additive Several long-chain polymer Drift control additives increase 
when needed. products are available. the average droplet size 

produced by nozzles. 

Source: Balogh (1996) 
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Table 9-27. Herbicides Used for Control of Turfgrass Weeds on Lost Creek Country Club 

Herbicide Name Category Weeds Controlled Risk of Loss Risk of Loss Risk of Application Zone and Comments 
to Surface to Surface Leaching 
Water on Water in and/or 
Sediment Runoff and Drainage 

Interflow Loss 

Benefin (Balan) Pre-Emergent, Annual bluegrass, Small Small Very Small Fairways and collars of tees. 
Selective Crabgrass, Goosegrass, 

winter annual broadleaf 
weeds 

Bensulide Pre-Emergent, Annual bluegrass, Small Small-Mediu Small Greens, Tees, Fairways. Occasional 
Selective Crabgrass, Goosegrass, m spikes in concentration require use 

Henbit, Shepherdspurse of buffer zones. 

Diclofop methyl Post-Emergent, Goosegrass Small Small Very Small Fairways, Greens, Tees. (Restricted 
(Illoxan: Selective Use Pesticide) 
Restricted Use 
Pesticide) 

Glyphosate Post -Emergent, Annual Crabgrass, Very Small Small Very Small Apply on fairways and roughs when 
Nonselective Dallisgrass, Quackgrass, bennudagrass is dormant or as a spot 

Rescuegrass, Yellow and treatment during the growing season. 
purple nutsedge 

Methyl Post-Emergent, Nursedge Medium Medium Medium Fairway, Tee, Green and Tee 
Carbozylate Selective Sunounds 
(Manage) 

MSMA Post -Emergent, Crabgrass, Dallisgrass, Small Very Small Very Small Fairways, Green, Tees. 
Selective Yellow and purple nutsedge 

Oryzalin Pre-Emergent, Annual bluegrass, Small Small-Mediu Small Fairways, Tees. Not for use on greens 
Selective Crabgrass, Goosegt"ass, m as it will thin overseeded cool-season 

winter annual broadleaf grasses. Occasional spikes in 
weeds concentration in runoff near fish 

toxicity limits require use of buffer 
zones. 

Oxadiazon Pre-Emergent, Annual bluegrass, Small Small Very Small Fairways, Greens, Tees. Occasional 
Selective Crabgrass, Goosegrass high spikes in concentration in 

• 

runoff re<Illire use of buffer zones . 
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Table 9-28. Template for Herbicide Application Records 

Date of Herbicide Name, Turfgrass Rate of Action Threshold 
Application Trade name and Location1 and Application2 and Other 

Formulation Extent of (Ibs. of A.I/acre) Comments3 

Application 

1- £- 09 
G-I'ffh.o~o..k ~e..J.t 1.4 c:D: f\,r!Ac...rf.. WI.~: ~f(-to ('i;0 

12o't0Cl -'-'-j P r-" 10.000 f+ 't .;c., -" 

Furll-o. r':,J.r~I'''" lrrU!A eo llc.r ~ , 0<; ~ A J I Ac..~ V .. J: Sf <;""-10 (,',0 
.1- ~ ~ 0'\ R.wo.I # Co.-. feW - <;w. fIfJ~f .Ot\ C8...tfi 1t;",Oce-9fL 

r:'i~" .... 1.{)vJM 
r , 

IZI'~' 16 ,or:;:if.AI( A<-.re. v,);J; <;f c~ I -6 -oq 
r t.V1(~ S"'.;l0 e.VQ("U 

700,000 f'.f'l. 
rfVoI..~~",~ Cc;/pOer I. )~A:r / Aue. 

/-8 -0'1 
rD~f' ... 1.(:",1'0>" 1 e..(.. t:;.v.r1'o,vwAC • oc;-Jf AI/ A;:....{. ~s;..J.: S ;; 110 

I?t.J '" I vU' >.001> .f.f'Z. 

1-8-eq 
f."r ~') <-t./-f'v.J'''" it)' Fc.»,( ,(jC;#Al/ Ac.rt I.oh"J S ~<:,I.) <; - to 14v""I..v'_ <ro. oof.) ft 1.. \.3 itA!( Au(.. /"'r<>C',l-,o..w-',f'IL C C; /..c)lX'r ~)o 

1- g .. oq &-1'1f~<>c"--k T rCLp~ ~ fie.cJ..t; I. Yo .ftAX/;A.ue. v,): . .J. S Sw <)-w 
~~-"'f fr" "t I iho) {') f-t '\. 1<)'" 

1- I J - 0'1 
Fol'tv"'CtS ... If'..,rM I-I"I~ 41 • oS-.It KIf A~ w~,,~ N c;-- t" <):J..O 

fle.vol<l2/ loo,ooo·ff z 
). ;pi A:t I.o.c..--<.. I rftlfi...·a-,.II.(. t.c: wDrr 

I-I>~oq 
F<;jr~s <A/..f'Mo", T u C; 1.J.{'(ij ..... .-..0« 

I or:; ~ AI /1-Cft. vJ::~ III '5-.;- tq'tj<> 
(Ucle,\vQ 10 I Oeo +'-t l. 

FoG r-aw:.c;. .J .f't.LI"QA 140 It. ;11 ~ Ocuf#. tf¢' • t) ~:it AI I AUf... w:;.J N -N&> 0-';-
I-I<-\-oct B<-uo(~ I DO, OCO+'-ti&rn 1.1-4AJ/A~ beG 

r..-"Ol: (;L ""~/\t. ~ c:: LJD& 
Fol'lV'Q..) ",-1~/Feu .. 1<.0- 1-1 e 1« 1t I : t. 4 ot;:l.AI/ At---t. v.,k...J. N o-s-/- 1'1 -oli r ('»"":~" e.. C<; 14 If 700 t ooott 1- l. ~ 1tN:t( Ac.~ ,;-.,0 

1-19 -0"1 
jC" r-a,<;..J.f'W'6r/ M .... pr,.., l\ t Q, ~!Y\. r; ....re', Hf;;<;'#/u/ Ac..-'t ~;'...) \'lIP C;., i\ 
p~. Gt. """)"L f,')"Jb tl~e..$t q .(1-+ 'l. I ' '> it Ax I Ac.-rz 

lib 
DO. D"'O 

I - "<.0- at) 
Fo~v..l.n ... ffll' TQ C;""N. • 0> 4rfq/Au-t w~ N -ltE <)-1 <7SGo 
~ol~ 1-S-IOOD.f1~ 

'-2a~""1 tOVl-f'.J.- v-p flo f.,ocj::. T'~ '( 8eJ..<; 1.40 '/fAI/ ACA. ,)}...J N-N~ o-? 
irll( f'''-''~k .:;-, ()oo-r~ 1. ")10 

1-'(.8-0'1 
rOr~ .... I.f'uro'" {yf"J-e.", C;...u-r"~ ~ {)t:;-#; A'::r f Ar..~ l.J~~ N-tiE o-~ {2.e.vo(<J-tr 
L.eJ; C<> <;-+ON' LV,...u. '7-00,090.f'.f 1:. I .5';; kr I k"<. ~iO 

P"'o{"""~ 
ILocation=Hole number: fairway, green, tee. Extent of application: percent of turf grass unit treated or 
area treated in 1000 iY. 

2lbs. of A.I.Iacre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of runoff after application, the response time, the 
duration for which the herbicide was effective and the action threshold exceeded. 
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Table 9-28. Template for Herbicide Application Records 

Date of Herbicide Name, Turfgrass Rate of Action Threshold 
Application Trade name and Location1 and Application2 and Other 

Formulation Extent of (Ibs. of A.IJacre) Comments3 

Application 

fZe'pi)/~ T €-t. ~,",-",1'6nJ~ .of$ !J I Acp... 'J.·Ct I tJJ ~"",;I. u ~ W\. 

1-"Z..tJ-o'1 F<>~\wlt~.:>,"\ 
I~O. Bco.f+' \. ~ 4\- A:r.! Ac-"<. ~'1() I t.C:;C!;) \'..fo ~ UJ:vvl; 

/- ?-'1 - oq 
'P.;~ -~p f /'0 {2oc1::. T~ I gMt P$O.-!hr; I • ., .Jf/UIAc.~ ....,:"v. ME 9, 

- & I \.j rh« ... ft. 1,0015 .f+'>. ~ <;1° 
(i?ewlv-tl'/ ~<p.~,,\ T «- ~ """'t~..-lt .e';.if KIf AL~ I>'~~ W ~i.V t;"-Io 

1- 50- 0"1 ' L~c.a ~;,o--t.. w-U. I 00 • Or' C +1- t. I.? #Al/Ac.-.t <>1° .J' '" 'r., 

z- 5 -0'1 
~()w-J-tJp fr-" J?o<-.k. T 5 P .... -fk.~ 

I, '-I 1f AT / Ac.rt ~:.,J C; Sw /0 
lr fy (''''-<)~A..--+e. 1f>()li{~ 1,/0 

~"Iu('J / rbl.,.....,~ .... {..('~ ~~WJIV;/ [,.re/A • 0) ¥r AX/ ACA:.. w~...J- SSw 'b Z. - }' - ot') .... "-su 9+0"'~ ~ ~oC> ,ooc.ft'Z~.,..-('OIV~ I,? .tfA7/ A..t. .'1° ti,.:o rJ.. c.v ~ .... e. 

1L~_v-~ pro I~~} fOol t B~ 
loy' ,}fArI Ac~ w~,.) <; 110 

l..-s-oC) I 
lrl'-ffk>{.....}{ ~ p~~ 'TlO 

000 

2-<; - 0'1 
{(evo(~ / fO~V' .. {.('u/'i)(I ~~"'-"f",...x .-bC; 4t Ar:. fAt!./(.. VII'''';'' ~ '7-11; 
L..(!.<;'1{'~;- t.;1;:u S-o .600 .p..f "t L 3 :II ItI I .k~ 10" rh. :tl. ' 

"Z-/1-oq 
lZtvoiv;y-/ Fo~s/'<.J.f'", P" ~ PrPlk IS-CO ; c<:: Sf: AJ I ACPf... \)/~..). SiN c)-to 

I...ec.o ~:f~Wc:Wt 'b; 000 +,..j1. 1.5 liAr/ A~ 10".> 

'j2o.utJ , ,::!J:<> ~ck: T's p ... :-tl.$ I , «-( ~Ar / AC-.-t '-'~ Nw 1\ 
('-I~-09 '3i'f pli10 "- -- I '1.; 1- CO"J.o I u( c.- <. -l,,-~ t.J".A..l '1 ~ 000 1. t. "5 Uc All AcPf. 

L-<.~ -oc) 
/2""<A-""J. - ~ fro Te"'-f\.: S / c. ( uht,ov<;t. I. y:tlAI/ACA Wi\..J. Sw <)-lO 

_&fI(P~<v-lc' - ,. ) 'itAr / Ac.,..f> "10" LeR"" ,pW~ ): ooof'-I'Z 

#4evl) IvU / fCl''''Ot;.,Jf'"" ,\:l!,: 3 ~ .'10,000 .. o)'4tAr/ Ac..f\c. uJ~..J. S t;'"-f? 7. -l'-{ -M:r h ~~,,~ ,'t ffl {fl .f4~ 
L-e>~ S".fv<\.€, LV...,u (i--Nl. ..N'I' ~ ( sl. l.") ':tfAI/ Af.P.I.. (.1" 

"2. -l.L[-6Q 
f:o~ - 'i, P f'o 8td-<; 1..,1!.Ar/~ w;,,~ N to-i) 

tr1vl" .~ 1.1 if pi /lu{. ~ "l-C> Lvc.o C ",1,'.,11 

2- <.<; -09 
~1I0 [~ / Fo~s",,\1'~ T~e. ! Cr.", )U,N .O)""#t /\II Ac.A.. ""'~~ NE £l-I;}. 

kv,'\) ~+"I\€. ~ 1:z..,c<:>e, f+'f.. t r "5 ~ Ar I AeA. S~ 

2-2:.£-159 R.o"""J -p';t, fr-" # 'I -fl'll\f I CPtd/..r" f, '-/ #tAT IAc..~ w:-.....,t NE iD~IS-
j~1 .~ - 5,00<> hlf"l. I I, I ftA::r/Av-e ~ '{" Les Co ~ -/ ... 'I.f- 1A.?...u 

r 1't1(l.(;c.AA~1U 
lLocation=Hole number: fairway, green, tee. Extent of application: percent of turf grass unit treated or 
area treated in 1000 if. 

2lbs. of A.IJacre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of runoff after application, the response time, the 
duration for which the herbicide was effective and the action threshold exceeded. 
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Table 9-28. Template for Herbicide Application Records 

Date of Herbicide Name, Turfgrass Rate of Action Threshold 
Application Trade name and Location1 and Application2 and Other 

Formulation Extent of (lbs. of A.I1acre) Comments3 

Application 
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lLocation=Hole number: fairway, green, tee. Extent of application: percent of turf grass unit treated or 
area treated in 1000 if. 

21bs. of A.I.Iacre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of runoff after application, the response time, the 
duration for which the herbicide was effective and the action threshold exceeded. 
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Table 9-28. Template for Herbicide Application Records 

Date of Herbicide Name, Turfgrass Rate of Action Threshold 
Application Trade name and Location l and Application2 and Other 

Formnlation Extent of (Ibs. of A.I1acre) Comments3 

Application 
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ILocation=Hole number: fairway, green, tee. Extent of application: percent ofturfgrass unit treated or 
area treated in 1000 J.t2. 

2lbs. of A.I./acre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of runoff after application, the response time, the 
duration for which the herbicide was effective and the action threshold exceeded. 
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Table 9-28. Template for Herbicide Application Records 

Date of Herbicide Name, Turfgrass Rate of Action Threshold 
Application Trade name and Location l and Application2 and Other 

Formulation Extent of (Ibs. of A.I1acre) Comments3 

Application 
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lLocation=Hole number: fairway, green, tee. Extent of application: percent of turf grass unit treated or 
area treated in 1000 if. 

2lbs. of A.I./acre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of runoff after application, the response time, the 
duration for which the herbicide was effective and the action threshold exceeded. 
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Date of 
Application 

B-L.\-oq 

Table 9-28. Template for Herbicide Application Records 

Herbicide Name, 
Trade name and 

Formulation 

Turfgrass 
Location l and 

Extent of 
Application 

<; ~ T ~ 1000.9+ 
Crtd>' Ih.l-1 \ I~ 

Rate of 
Application2 

(Ibs. of A.Vacre) 

Action Threshold 
and Other 
Comments3 

0t",~ s,' S.£ S'_10 
IDo'7 

s S £ S:iti 

ico r 

vJ:~ E C) - <;"' 

.~1~A1(~ t~e 

~-l-ol>j 

8-1-0'1 

8 - (0 - 0'1 

w: . ....A ~Hw S""-fO 
to)" 

lLocation=Hole number: fairway, green, tee. Extent of application: percent of turf grass unit treated or 
area treated in 1000 if. 

2lbs. of A.I.Iacre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of runoff after application, the response time, the 
duration for which the herbicide was effective and the action threshold exceeded. 
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Table 9-28. Template for Herbicide Application Records 

Date of Herbicide Name, Turfgrass Rate of Action Threshold 
Application Trade name and Location! and Applicationz and Other 

Formulation Extent of (Ibs. of A.I1acre) Comments3 

Application 
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lLocation=Hole number: fairway, green, tee. Extent of application: percent of turf grass unit treated or 
area treated in lOOO ff. 

2lbs. of A.I./acre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of runoff after application, the response time, the 
duration for which the herbicide was effective and the action threshold exceeded. 
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Table 9-28. Template for Herbicide Application Records 

Date of Herbicide Name, Turfgrass Rate of Action Threshold 
Application Trade name and Location 1 and AppIicationz and Other 

Formulation E:rtentof (lbs. of A.I1acre) Comments3 

Application 
/I."L 

PtDJ.:~t. ,S" wtc lriZf~'~ £-lC;,f:Ar.j Ac..J'CL 
!A.J;.~-~ tAl\. 

10- s-OOt r~.~t~ ~.11 61'" 

r".~ '? f(. T~c... SW'I' ~ g3 :trAIl AcA 
uJi~~ w NIAJ I-I). 

}o .. 6- o~ 11,0" -142- '1"S0 

10 ... N -~<t P~: ... .w4t ',"W (,. 
T -e..L1~~~C .fIZ .lc;* At / Ac..ft ui:r-J-- ~ <; E <r"-IO 

, 1 ~ \ )" I") It c.. ~'T' 

I O-I\f - oq I'lo'l(~ 1((. 
l.rrn 4j~t1fq.f "f ~",'t #' rg, S -it ALI hA 

w~ ~ <;w )_[0 "J ~ ,00 q)o 

JO ... (~-Dq I II O)t~ 5£(" 
~f\ ~""r,. ?~o+ J>, t)P 

. 8J¢.'u/A~ 
u}~ f'\ {'lIN e;-LD 

~--S"'S 1 '-I, 000+ t. ctoo 

(" .~~ ~frt; ~ rd>I' w~~ N tllJ c;-
10 -f t- D<i r HOx6.4\ (EL M, ~ t r ,AJ Pi" 

I 8 )'ttA!/6G. 
., , ff}fJfj .f..t. 't.. e.. ~ ,e 

P f"fj).:o.tA ~ ( 'rlAll ~::r:ltJO& L It:;!AI/ Ac...N<- \;;>~"cJ.. 1'\ ~-(O 
11-(0-0<\ ". ... t't' .fP 

~., ""'77° 

l1-n-ll~ p('oJ: ......... ·ftt 'f"-.J ~c,. 
(,..M~~e~O".ffi e 7S :# AT} A<..<lf' S->"f <>-10 
i.f \ 'r, ,", nt'''' Jr. I, -rlf:> 

Il-~a-6<t ~~fJr" O~.J.tr,~ 1-t1-c~ 1+1/ AU't S'-<;E ~-(o 
Lt«l. D,O .e.,.t.. 10'" 

lLocation=Hole number: fairway, green, tee. Extent of application: percent ofturfgrass unit treated or 
area treated in 1000 ft2. 

Zlbs. of A.I.Iacre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the oCCurrence of runoff after application, the response time, the 
duration for which the herbicide was effective and the action threshold exceeded. 
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Table 9-28. Template for Herbicide Application Records 

Date of Herbicide Name, Turfgrass Rate of Action Threshold 
Application Trade name and Location! and Application2 and Other 

Formulation Extent of (Ibs. of A.I/acre) Comments3 

Application 

!Location=Hole number: fairway, green, tee. Extent of application: percent of turf grass unit treated or 
area treated in 1000 ft2. 

2lbs. of A.T./acre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the OCCUITence of runoff after application, the response time, the 
duration for which the herbicide was effective and the action threshold exceeded. 
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Table 9-29. Pesticides Used for Control of Turfgrass Insects and Nematodes 

Pesticide Category Insects or Nematodes Risk of Loss Risk of Loss Risk of Application Zone and Comments 
Name Controlled to Surface to Surface Leaching 

Water on Water in and/or 
Sediment Runoff and Drainage 

Intertlow Loss 

Acephate Contact and Fire ants, Very Small Small Medium Fairways, Greens, Tees. Use with 
(Olihene) systemic sod webwol111s, caution on greens and tees in WQ 

insecticide, mole cricket zone 1. 
organophosphate 

Azadirachtin Insect growth ArmywOl111, Very Small Small Small Greens only 
(Azatin, regulator (IGR), cutworm, 
Turplex) oil extract from sod webwol111s 

seeds of the neel11 
tree. 

Carbaryl Broad spectrum Armywonn (marginal Very Small Small Small Greens only. 
(Sevin, Chipco insecticide, control of fall 
Sevimol4L) armyworm), 

white grubs, 
mole cricket 

Chlorpyifos Contact and Fire ants, Very Small Medium Very Small Greens only. Despite low mass losses, 
(Dursban) stomach annyworm, potential concentrations in nmoff and 

insecticide, cutworm, interflow can exceed acute toxicity 
organophosphate sod webworms, limits for fish. Buffer zones must be 

white grubs, maintained if this formulation used 
mole cricket in WQ zone I and II. 

Femamiphos Systemic Nematodes Very Small Medium Medium Greens only. Despite low mass losses, 
(Nemacur) nematicide, concentration in runoff and drainage 

organophosphate from greens can exceed EPA health 

I 

advisory limits for human exposure. 
This compound must be used with 
extreme caution. Buffer zones must 
be maintained if this formulation is 
used in WQ zones 12 II2 and III. 
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Fenoxycarb Insect growth Fire ant bait Small Medium Very Small Fairways, Greens, Tees. 
(Award, regulator, Concentration in runoff can exceed 
Logic) phenoxyphenoxy acute toxicity levels for fish. Buffer 

carbamate zones must be maintained if this 
formulation is used in WQ zone I. 

Hydramethyl- Insecticide, Fire ants Very Small Small Very Small Fairways, Greens, Tees 
non attractant bait, 

amidinohydrazine. 

Isofenphos Broad spectrum Annywonn, cutworm, Small Medium Medium Greens only. Concentrations are 
(Oftanol) surface and soil sod webworm, elevated in nmoff and leachate. 

insecticide, white grubs, Concentration in nmoff can exceed 
organophosphate mole cricket acute toxicity levels for fish. Buffer 

zones must be maintained if this 
fonnulation is used in a WQ zone. 
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Table 9-30. Template for Insecticide and Nematicide Application Records. 

Date of Insecticide or Turfgrass Rate of Action Threshold 
Application Nematicide Name, Location1 and Application2 and Other 

Trade name and Extent of (Ibs. of A.lJacre) Comments3 

Formulation Application 
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'Location=Hole number: fairway, green, tee. Extent of application: percent of turf grass unit treated or 
area treated in 1000 ftl. 

2 Ibs. of A.I.lacre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the occurrence of runoff after application, the response time, the 
duration for which the herbicide was effective, and the action threshold exceeded. 
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Table 9-30. Template for Insecticide and Nematicide Application Records. 

Date of Insecticide or Turfgrass Rate of Action Threshold 
Application Nematicide Name, Locationl and Application2 and Other 

Trade name and Extent of (lbs. of A.I/acre) Comments3 

Formulation Application 

'Location=Hole number: fairway, green, tee. Extent of application: percent ofturfgrass unit treated or 
area treated in 1000 ft1. 

2 Ibs. of A.I.lacre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the OCCUITence of runoff after application, the response time, the 
duration for which the herbicide was effective, and the action threshold exceeded. 
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Table 9-31. Pesticides used for Control of Turfgrass Disease and Algae on Lost Creek Country Club 

Fungicide Category Diseases Controlled Risk of Loss Risk of Loss Risk of Application Zone and Comments 
Name to Surface to Surface Leaching 

Water on Water in and/or 
Sediment Runoff and Drainage 

Interflow Loss 

Chlorothalonil Non-systemic Dollar spots, Small Medium Small Greens only. Concentration in runoff 
foliar fungicide, Helminthosporium and interflow can occasionally ( 1) 
halabenzene diseases, exceed toxicity lit-nits for fish and (2) 

brown patch, exceed EPA health advisory limits for 
algae human exposure. This compound 

must be used with caution. Buffer 
zones must be maintained if this 
compound is used on greens in WQ 
zone I. 

Iprodione l Contact and Dollar spots, Very Small Medium Small Greens only. Concentration in runoff 
(Chipco locally systemic Helminthosporium can occasionally exceed toxicity 
formulation) fungicide, diseases, limits for fish. Buffer zones must be 

nitrogen brown patch maintained if this compound is used 
heterocyclic on this compound is used on greens 

in WQ zone 1. 

Iprodione Contact and Dollar spots, Very Small Medium Small Greens only. Concentration in nmoff 
(Scotts locally systemic Helminthosporium can occasionally exceed toxicity 
formulation) fungicide, diseases, limits for fish. Buffer zones must be 

nitrogen brown patch maintained if this compound is used 
heterocyclic on this compound is used on greens 

in WQ zone 1. 

Thiophanate- Systemic Dollar spots, Very Small Small Very Small Greens only. 
methyl (Scotts fungicide, Helminthosporium 
formulation) carbamate diseases, brown patch 
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Mancozeb Broad spectrum Helminthosporiurn Small Medium Small Greens only. Concentration in runoff 
fungicide, diseases, and occasionally exceed toxicity 
dithiocarbarnate brown patch, limits for fish. Buffer zones must be 

algae maintained if this compound is used 
on greens in WQ zone 1. If possible, 
an alternate compound should be 
considered. 

Metalaxyl Seed, soil, and Pythium blight Very Small Medium Large Greens only. Anticipated mass losses 
(Scotts foliar fungicide in interflow and leachate can be 
formulation) elevated Buffer zones must be 

maintained if this compound is used 
on greens in WQ zone I and HI. If 
possible, an alternate compound 
should be considered in WQ zones I 
and III. 

Triadimefon Systemic Dollar spot Very Small Small Small Greens only. 
(Scotts fungicide 
fOlTI1Ulation) 

Vinclozolin Foliar fungicide, Dollar spots, Very Small Small Small Greens only. 
dichloroaniline Helminthosporium 

diseases, 
brown patch 

Lost Creek TMS Plan Page 186 of 204 Janumy 26, 2009 



Table 9-32. Template for Fungicide Application Records. 

Date of Fungacide Name, Turfgrass Rate of Action Threshold 
Application Trade name and Location 1 and Application2 and Other 

Formulation Extent of (lbs. of A.I/acre) Comments3 

Application 

I Location=Hole number: fairway, green, tee. Extent of application: percent of turfgrass unit treated or 
area treated in 1000 ft2. 

2 Ibs. of A.l./acre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfall after application, the OCCUlTence of runoff after application, the response time, the 
duration for which the herbicide was effective and the action threshold exceeded. 

Lost Creek TMS Plan Page 187 of 204 January 26, 2009 



Table 9-32. Template for Fungicide Application Records. 

Date of Fungacide Name, Turfgrass Rate of Action Threshold 
Application Trade name and Location l and Application2 and Other 

Formulation Extent of (lbs. of A.I/acre) Comments3 

Application 
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ILocation=Hole number: fairway, green, tee. Extent of application: percent of turfgrass unit treated or 
area treated in 1000 ft2. 

2 lbs. of A.I.lacre=pounds of active ingredient of herbicide applied per acre. 

3 Comments may include important factors such as weather, soil moisture conditions, watering-in, the 
time of rainfull after application, the occurrence of runoff after application, the response time, the 
duration for which the herbicide was effective and the action threshold exceeded. 
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Table 9-33. Common Weeds Requiring Control 

Weed Category Common and Scientific Name Weed as Indicator General Control Options 

Winter Annual Annual bluegrass (Poa amnia val' Annual bluegrass is the dominant Mechanical: Raise mowing height and reduce compaction 
Grasses anlla L. Timm is the annual type) winter annual grassy weed. It is by controlling traffic, core aerification, and using lighter 

most competitive under conditions weight equipment. Collect clippings when seed heads are 

(Poa amma var reptons of close mowing, frequent being produced. A void cultivation during seed producing 

(Hauskins) Timm is the perennial ilTigation, chronically cool and periods. 

type) moist soils, moderate to heavy 
nitrogen fertilization during cool Cultural: Control moisture and feliilization levels. COlTect 
weather and moderate compaction. drainage problems. Maximize density of bermuda grass. 

Renovate stand by oversee ding with perennial ryegrass. 
Annual bluegrass is a problem 
from Oct. through June/july (soil Chemical: Apply pre-emergent herbicides plioI' to weed 
temperature< 60' F). seed gel111ination. Two to three applications may be 

required. Some post-emergent control has been achieved 
by (1) using a herbicide tolerated by 
bermudagrass/ryegrass or (2) using a nonselective 
herbicide when the bermuda grass is donnant. 

Chemical control alone is insufficient to control annual 
bluegrass. Altel11ate compounds: Use of com gluten and 
experimental bacteria have shown control under 
experimental conditions. 

Summer Annual Large or hairy crabgrass (Digitaria Crabgrass seeds require light to Mechanical: Adjust mowing height during gel111ination and 
Grasses sanguinalis L. Scop) genninate. Any condition seed set. Collect clippings when seed heads are being 

(compaction, erosion, disease and produced. A void cultivation during seed producing periods. 

Smooth crabgrass (Pigitaria pest infestations) or practice (e.g. 

ischael71l1l11 Schreb.) de-thatching and aeration) that Cultural: Avoid establishing new turf grass when crabgrass 
creates voids will encourage is gel111inating. Control moisture and fertilization levels. 
crabgrass infestation. Once Maximize density of bermudagrass. Renovate all voids and 
established, crabgrass is highly bare ground by topdressing and reseeding. 
competitive under stress 
conditions such as drought, heat, 

Chemical: Apply pre-emergent herbicides two week prior and low fertility. 
to weed seed gel111ination. Post-emergent control has been 

Crabgrass germinates in early to 
achieved by using herbicides tolerated by bermudagrass 
such as MSMA. 

mid-spring. The first frost kills 
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crabgrass. 
Alternate compounds: Com gluten has shown control 
under experimental conditions. 

Summer Annual Goosegrass (Elellsine indica (L.) Goosegrass is particularly Mechanical: Adjust mowing height during gem1ination and 
Grasses (continued) Gaertn.) Also known as silver competitive dUling the summer seed set. Collect clippings when seed heads are being 

crabgrass, crowfoot, or wiregrass. months and in compacted soil produced. A void cultivation during seed producing periods. 
conditions. Keep mower blades sharp. For WQ I, physical or manual 

removal is effective when few plants are established. 
Relieve soil compaction through core aerification, 
reduction and redirection of traffic. 

Cultural: Avoid establishing new turfgrass when crabgrass 
is genninating. Maximized density of bermuda grass or 
other ground cover using appropriate ilTigation, 
feliilization, and mechanical practices. 

Chemical: Apply pre-emergent herbicides two weeks later 
than for smooth crabgrass. Post-emergent control is less 
effective than for smooth crabgrass. Label rates for 
goose grass may differ significantly than for crabgrass 

Altemate compounds: Leaf spot pathogens can be effective 
on goosegrass. However unless specific environmental 
conditions are met the pathogens are ineffective or can 
infect the desired species. 

Perennial Grasses and Dallisgrass (Paspalllt/1 di/atatZ/1n Dallisgrass and hairy crabgrass Mechanical: Maintain mowing height as low as tolerated 
Sedges Poir. ) invade more turfgrass in wanner by belinudagrass during seedhead production. Avoid 

climates than any other cultivation during seed producing periods (mid to late 
undesirable grass. Dallissgrass spring). For WQ I only, hand pulling or manual removal is 
reproduces by seed and short effective when few plants are established. 
rhizomes. Seed germination occurs 
in mid to late spring. It quickly Cultural: Maximize density of bermuda grass. Reseed bare 
colonizes bare soil and this soil and thin turfgrass to fill in voids caused by removal of 
turfgrass. The leaves of dallisgrass other weeds or loss of annual bluegrass cover. 
grow much more quickly than Chemical: Pre-emergent herbicides have not been used for 
bennudagrass. control of dallisgrass. Post-emergent control of dallisgrass 

in fairways and roughs is achieved using spot treatment 
with MSMA during the growing season and glyph os ate 
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during the donTIant season. 

Alte111ate compounds: N/A 

Perennial Grasses and Quackgrass (Agropyron rep ens L.) Quackgrass readily invades Mechanical: Maintain mowing height as low as tolerated 
Sedges (continued) droughty and low fetiility soils by bermudagrass. Eliminate clumps of quackgrass forin the 

with no cover or a thin cover of seedbed by physical removal or soil screening. 
turfgrass. This is cunently a minor 
weed problem. Cultural: Maximize density of benTIudagrass or native 

species in roughs. Increase nitrogen fertilization on low 
fertility soil during wa1111 weather. Be sure pH is in the 
appropriate range for bermudagrass. Be sure seed, nursery 
stock, and sources of topsoil are free of weed seed. 

Chemical: Use non-selective treatment with glyphosate 
when benTIudagrass is donTIant. Topical application of 
non-selective grass herbicide is possible during the 
growmg season. 

Perennial Grasses and Purple nutsedge (Cyperus The occunence of nutsedges Mechanical: Lower cutting height on fairways to less than 
Sedges rotundus L., more common in S. indicates poor drainage or 0.8 in (20mm) and increase cutting frequency during rapid 

United States) overwatering. This is cunently a nutsedge growth. 
minor weed problem. 

Yellow nuts edge (Cyperus Cultural: Maximize density ofbenlludagrass or alte111ate 
esclilentlis L.) species in areas with poor drainage. Reduce the amount of 

in'igation water applied to areas with sedges. Improve soil 
I drainage, both surface and subsurface. A void using topsoil 

from poorly drained sites that may have nutsedge 
propagules. 

Chemical: Use spot treatment with post-emergent herbicide 
during periods of rapid nutsedge development. Rapid 
development occurs in spring and early summer. 

Perennial Grasses and Rescuegrass (Bronnls cathartic us Originally used as a forage, this Mechanical: Physical removal of rescue grass by hand 

Sedges (continued) Vah!.) basal tillering grass can invade pulling is possible when density is low. 

be1111l1dagrass during cooler 
weather. This is cunently a minor Cultural: Maximize density ofbenTIudagrass or native 

weed problem. species in roughs and fairways. Rescuegrass requires space 
for germination. Control of bare areas and low-density 
turfgrass inhibits gemination of rescue grass seed and space 
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for tiller encroachment. 

Chemical: Use non-selective treatment with glyphosate 
when bermudagrass is donnant. Topical application of 
non-selective grass herbicide is possible during the 
growing season. 

Winter Annual Common chickweed (Ste/laria Found mostly in moist, shaded Mechanical/Cultural: Reduce shade by reducing shaded 
Broadleaf Weeds media (L.) Cyrillo) locations. Seeds germinate during areas. Shaded areas can be reduced by (1) strategically 

the winter becoming established thinning tree branches and (2) removing woody understory 
during winter donnancy. Plants vegetation (e.g. shrubs) where it shades the rough and 
compete successfully with fairway. For WQ I only, physical removal of isolated 
overseeded cool- season grasses. plants in isolated voids is often effective. 

Cultural: Do not overwater shaded areas or areas 
chronically infested with winter annuals. Maximize density 
of ben nuda grass or over seeded cool-season grass. Reseed, 
sod, or overseed bare soil or thin turfgrass prior to winter 
dormancy of bermuda grass. Use appropriate nutrient and 
ilTigation practices. 

Chemical: Use combination of (I) post-emergent 
herbicides after overseeded cool-season grasses have 
matured, (2) pre-emergent where appropriate, and (3) a 
nonselective herbicide on dormant bennudagrass. 

Henbit (Lol71i1l171 amplezicaule L.) Henbit is more competitive than See Common chickweed. 
common chickweed, but is not a 
significant problem in vigorously 
growing, dense turfgrass 

Shepherdspurse (Capse/la Shepherdspurse is only See Common chickweed. 
bursa-pastoris (L.) competitive in voids caused by 

stand failures. 

Winter Annual Dog fennel (Anthemis cotllia L.) Rarely occurs in established See Common chickweed. 
Broadleaf Weeds turfgrass but will genninate in 
(continued) voids caused by stand failures. 

"Carpet" or lawn burweed (Saliva Rarely competitive in established See Common chickweed. 
pterosperma (Juss.) Less.) turfgrass, but does ge1111inate in 

voids in the fall. 
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Summer Annual Sow thistle (Sol1chus oleraceus L.) Summer annuals are most Mechanical: For WQ zone 1, physical removal of isolated 
Broadleaf Weeds competitive during late spring and plants is effective. At least two-thirds of taproot must be 

summer when soil temperatures removed. 
range for 55 to 70° F. Thinning 
hlrfgrass caused by trainc, Cultural: Maximize density of ben nuda grass using a 
moisture, or heat stress allows combination of traffic control, watering, and fertilization. 
gennination and vegetative Reseed, sod, or overseed bare soil or thinning turfgrass to 
development of summer annual avoid open space available for weed germination. 
broad leaf weeds. 

Summer annual broad leaf weeds 
Chemical: Pre-emergent herbicides require accurate timing 
that compromises their effectiveness. Spot treatment with 

are a minor problem on the City's post-emergent herbicides in combination with cultural and 
golf course. mechanical practices is effective. 

Perennial Broadleaf Dandelion (Taraxacum o/ticinale Dandelions are spread by seed and Mechanical: For WQ I only, physical removal of isolated 

Weeds L.) vegatative plant pUlis. Wind plants is effective. At least two-thirds of taproot must be 
dissemination of seeds from removed. This may not be possible on high clay content 
adjacent roughs and lawns is a soils. 
significant source of reinfestation. 

Cultural: Maintain dense turfgrass cover using a 

Herbicide treatments may bemost combination of nitrogen, disease, insect, and traffic control 

effective in the fall. measures. 

Chemical: Apply selective post-emergent broadleaf 
herbicide when dandelions are actively growing. 

Alternate compounds: Scerotinia sc/erotiorllln (Lib.) de 
Bary has been shown to effectively control dandelions 
without injuring cool season grasses. Tolerance to this 
pathogen has not been demonstrated in bermudagrass. 

Perennial Broadleaf White clover (Trifolium repens L.) White clover is a stoloniferous Mechanical: Physical removal is ineffective due to 
Weeds (continued) legume. Infestation by this legume vegetative propagation by stolons. 

indicates an area with adequate 
levels of soil nitrogen for the Culhlral: Proper N feliility level is of greatest importance. 
intended turfgrass species. Maintain sufficient N levels in soil. 

Chemical: Apply post-emergent broadleafherbic 
combination with increased N fertilization. App herbicide 
before J::>lants flower. 
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Aquatic Weeds Duckweed (Lell1l1C1 spp.) Shallow ponds, wann Mechanical: Increasing the depth and length of ponds 

temperatures, light, high reduces exposure to light. 

concentrations of available 
phosphorus and nitrogen, and Structural: Tall trees provide shade around ponds. Shade 
additions of nutrients in runoff reduces light infiltration and heating of pond water. 
contribute to proliferation of 
aquatic weeds. Cultural: Reducing runoff and movement of sediment into 

ponds reduces sediment movement. Soluble nutrients are 
not applied within 50 to 100 feet to surface water. 

Chemical: Blue dye reduces light penetration. Fluridone is 
labeled for control of duckweed. It is slightly to moderately 
toxic to certain fish and aquatic organisms. Direct 
application of herbicides to surface water is not a 
recommended practices. 

Biocontrol: Triploid white amur (sterile, white grass caq) 
effectively 
control duckweed. 

Algae (many species): See Duckweed. Eutrophication of Mechanical: Aeration of ponds with fountains, air 
Filamentous and microscopic water hazards, ponds, and lakes injection, or waterfalls increases circulation and aeration of 

results in oxygen depletion and water. Aeration and circulation may be necessary to control 
deterioration of water quality, dissolved oxygen, algae and odors during the summer. 
especially during summer months. Increasing the depth and length of ponds reduces exposure 

to light. 

Structural: Benns or trees provide shade around ponds. 
Shade reduceslight infiltration and heating of pond water. 

Cultural: Reducing runoff and movement of sediment into 
ponds reduces the accumulation of nutrients. 
Dense turfgrass reduces surface runoff and sediment 
movement. Soluble nutrients are not applied within 50 to I 
OOft of surface water. 
Chemical: Blue dye reduces light penetration. Copper 
sulfate and copper chelating compounds are labeled for use 
for control of algae. These formulations are slightly to 
moderately toxic to celiain fish and aquatic organisms. 
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Table 9-34. Turfgrass Insects and Nematodes on Lost Creek's Golf Course. 

Category Common and Scientific Turfgrass Habitat/Monitoring Zone General Control Options 
Name 

An thropoda -Insecta. White grub complex (Many Soil/Root Zone on roots of turfgrass. Chemical: Modify host plants in vicinity of turf grass; 
species, large group of beetles control iITigation and fertilization. 
including May/June bugs 
(Phyllophaga spp.), green Chemical Control: Use spot treatment of actively 
June bug (Cotinis nifida L.), feeding, small larvae with contact/stomach pesticides. 
and southem masked chafer 
(Cyclocephala 11Irida 

Biological: Steinernema caJ]Jocapsae and BU1TI1eister) 
Heterorhabditis heliothidis applied at a high enough 
rate will control young larvae with warm temperatures 
and moist soil conditions. Tiphia spp. and scoliids, are 
natural parasites of several species of white grubs. 

Mole crickets (e.g. Stem/Root Zone: Feed on roots of turf grass. Chemical Control: Spot treatment of small, young 
Scapterisclls borelli; Damage is caused by tunneling and nymphs on greens. 
Giglil-Tos) desiccation of uprooted plants. 

Biological: Limited control achieved with 
Steinernel77a carpocapsae and Helerorhabditis 
heliothidis. 

Nematoda- Ectoparas Many species (e.g. Stem/Root Zone: Feed on plant and parasites Cultural: Use a combination of sanitation, iITigation, 
itic and Endoparasitic Pra(VlIlel1c/llls spp., plant roots. Endoparasitic nematodes partially fertilization, and renovation with disease resistant 
nematodes Hoplolaimus spp., or totally bUITOW into the plant; Ectoparasitic varieties. 

Macroposlhonia spp., nematodes are more common in turfgrass, 
Belol101aimus spp-I feed on the plant from the root surface. Chemical Control: Treatment of greens with 
Paratrichodorus spp.) nematicides may be temporarily effective. 

Nonfumigant nernaticides are mobile and toxic. 

Biological: Anecdotal information suggests that 
Lost Creek TMS Plan Page 195 of 204 January 26, 2009 



activated sewage sludge and composted manure will 
reduce populations of parasitic nematodes. 

Anthropoda-Insecta Red imported fire ant Soil/Thatch Zone and Turfgrass Surface: Do Chemical: Spot treatment of mounds with pesticides, 
(Solenopsis invicta Buren) no attack turfgrass, but cause problems when use of poison and baits, and spot treatment with insect 

earthen mounds are built on the surface. growth regulators. 

Biological: Diatomaceous earth as a desiccant (e.g. 
Organic Plus). 

Anthropoda -Insecta Amlywonl1 (Several species: Stem/Thatch Zone: Feed on leaves and stems. Cultural: Use resistant bennudagrasses. 

(continued) Pseudaletia unipuncla Larvae bUlTOW into thatch and soil. 
Haworth, Spodoptera Chemical Control: Use poison grain baits and spot 
./irugiperda Smith, treatment of actively feeding larvae with 

Spodoptera omithogalli contact/stomach pesticides. 

Guenne) 
Biological: Use Bt if enough material is ingested by 
young larvae. Steinernema cmpocapsae are effective 
for control of young larvae with warm temperatures 
and moist soil conditions. 

Cutworm (Many species) Stem/Thatch Zone: Feed on leaves and stems. Cultural: Control broadleaf weeds. 
Larvae bUlTOW into thatch and soil. 

Chemical Control: Use spot treatment of actively 
feeding larvae with contact/stomach pesticides. 

Biological: Use Bt if enough material is ingested by 
young larvae. S. cmpocapsae and Heterorhabditis 
bacteriophora are effective for control of young 
larvae with wann temperatures and moist soil 
conditions. 

Sod webworm complex Soil Thatch zone: Feed on turfgrass leaves at Cultural: Use resistant bermudagrasses, irrigation 

(Many species: most likely night. Build webbed tunnels in thatch and soil. control and fertility control. 
Helpetogramma 
phaeopteralis Chemical Control: Use spot treatment of actively 
Gueme- Tropical sod feeding larvae with contact/stomach pesticides. 

webwonn or Cram bus 
spp.- native sod webwonns) Biological: Steinernerna cClipocapsae applied at a 

high enough rate will control young larvae with waml 
temperatures and moist soil conditions. 
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Table 9-35. Minor Diseases 

Disease Name/Season Scientific name General disease General Control Options 
Conditions 

Dollar Spot - Scerorinia Greens with an Cultural: Use resistant cultivars. Maintain a balanced 
Predominantly active homoeocarpa F.T. imbalance ofN-P-K N-P-K fertility program. Irrigate deeply and avoid 
in the summer with Bennett nutrition, close prolonged soil moisture stress. 
residual activity mowing, low soil 
through early winter moisture and high Mechanical: Remove dew during periods of active 

humidity are infection. Clean mowing equipment. Slightly raise the 
susceptible to damage mowing height. Use core aerification and topdressing to 
from dollar spot. control thatch and compaction. 

Chemical: Spot treat with contact or systemic fungicides 
when infections exceed established threshold tolerances. 

Biological: Use composted and organic sources of 
nitrogen to increase the number of natural bacterial 
antagonists 

• 

Pythiurn blight - discase Pl'thilll11 spp. Disease can develop Cultural: Use resistant cultivars. Avoid late afternoon and • 

symptoms are initiated rapidly at night with high nighttime iITigation. Avoid excess iITigation and nitrogen 
during the summer with surface temperatures (70° ferii.finition. 
residual activity through F), high humidity and 
the winter abundant smiace MechanicallStruchlral: Improve drainage and air circulation. 

moisture. Clean mowing equipment. Slightly raise the mowing height. 
Use corc aerification and topdressing to control thatch and 
compaction. 

Chemical: Spot treat with contact or systemic fungicides using 
tank mixes or rotation of different compounds. 

Biological: Use composted and organic sources of nitrogen. 

Herninthosporium leaf Bermudagrass: Bipolaris In bermuda grass disease Cultural: Use resistant cultivars. Maintain a balanced N-P-K 
spot, melting-out, cYl7odiontis Drechslera is most common during fertility program. Irrigate deeply and infrequently. 
damping off - disease gigal1fea hot, wet summers with 
Symptoms are initiated high humidity and MechanicallStructural: Clean mowing equipment. Raise 
during the summer with Perennial Ryegrass: frequent cycles of wet mowing height when symptoms observed. Improve drainage. 
residual activity through Bipolaris sorokiniana dry weather. In rye grass Use core'.aerificafion and topdressing to control thatch. 
the winter the disease is most 
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Bipolaris dit)'oides common in the spring 
and fal1 during wet Chemical: Spot treat with contact or systemic fungicides when 
weather. infections exceed established threshold tolerances. Avoid use 

of certain phenoxy herbicides and benomyl. 

Localized dry Unidentified Hot and dry periods Cultural: Frequent daily syringes and weekly to bimonthly 
spot - disease active in basidiomycetes. during summer are the water injection in combination with wetting agents 
the summer, but predisposing conditions. (surfactants). Wetting agents may improve moisture holding 
symptoms may persist Not all dry spot is caused Localized dry spot capacity of soil. 
throughout the year by fungal mycelium. commonly occurs on 

sand or native soil greens Mechanical: Core cultivation in combination with frequent 
that have been application of a wetting agent. 
aggressively topdressed 
with sand. Water 
repellency may be caused 
by older fungal mycelium 
which coat organic and 
mineral partieles at the 
soil/thatch interface. 

Algae Nostoc spp., Prolonged periods of Cultural/Mechanical: Alleviate wet and shaded soil 
Oscil/atoria spp., wam1, overcast and conditions. Reduce or control level of i11'igation, improve 
Hanlzschia spp. and rainy weather, Shaded drainage with core aerification, and apply wetting agents 
others greens with poor to improve infiltration. Apply desiccants to algal mats 

drainage. after mats are broken up by verticutting, spiking or core 
aerification. 

Chemical: Use diluted bleach solutions and disinfectants 
to slow the growth of algal mats. During high 
temperature periods bleaches and disinfectants can! 
discolor turfgrass. Use fungicides prior to fonnation of 
black mats in areas with chronic algae problems. 
Chemicals mitigate symptoms, but do not remove the 
cause of algae development. 

Biocontrol: Fatty acid soaps (e.g. DeMoss by Mycogen 
Corp.) reduce growth of algae. Soaps should not be used 

I when temperatures are above 80° F. 
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Brown patch - disease Rhizoelonia solani Hot humid weather is Cultural: Use resistant cultivars. Maintain a balanced 
symptoms are initiated Kuhn, R. zeae the predisposing N-P-K fertility program with moderate levels of nitrogen. 
during the summer V oOl'hees R. oryzae condition. The disease No soluble formulations should be used prior to the onset 
with residual activity Ryker & Gooch can become severe of seasons with hot, humid conditions. lITigate deeply and 
through the winter during prolonged, avoid prolonged saturated soil moisture conditions. 

overcast wet periods 
when (he average daily MechanicallStmctural: Remove dew during periods of 
temperature remains active infection. Clean mowing equipment. Use core 
above 68° F. aerification and topdressing to control thatch and 

compaction. 

Chemical: Spot treat with contact or systemic fungicides 
when infections are first observed. Be sure the correct 
disease diagnosis is made prior to treatment. Biological: 
Use composted and organic sources of nitrogen to 
increase the number of natural bacterial antagonists. 

• Fairy ring - disease Many unidentified Warm and moist Cultural: Unless the disease is affecting play on greens or I 

symptoms are initiated basidiomycetes weather with green approaches the disease can be ignored. Fertilization 
during the summer intem1ittent periods of with nitrogen and supersaturation with water will 
with residual activity drought stress. Most temporarily mask the disease symptoms. 
through the winter fairy ring fungi do not 
Infested soil is replaced directly attack Mechanical: If necessary the disease can be removed by 
and replanted. turfgrass. digging the entire ring area out of the soil. 
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Table 9-36. Bermudagrass and Ryegrass Cultivars Resistant to Common Disease Pathogens 
(BaloghI996) 

\Varm Season: Bermudagrass 
Cool Season: Over seeded Species Cultivars Resistant to Diseases 

Turfgrass Area 
Common in the Austin Texas Resistant to Diseases common in 

Area the Austin Texas Area 

Greens Resistant cultivars: Tifdwarf and Resistant cultivars: Improved 
Tifgreen varieties of perennial rye grass and 

rough bluegrass 

Potential pathogens: Dollar spot, 
brown patch, Helmintho:c.]Joriul11 Potential pathogens: Pythium blight 
diseases, Pythiul11 blight, 
bermudagrass decline 

Tees Resistant cultivars: Tifway (least Resistant cultivars: Improved 
resistant), Tifgreen, Santa Ana, varieties of perennial rye grass and 
Nfidiron and Vamont rough bluegrass 

Potential pathogens: See greens Potential pathogens: Pythium blight 

Fairways & Roughs Resistant cultivars: TifWay (least Not applicable. 
resistant), Vamont, Nfidiron, and 
Flora Tex. 

Potential pathogens: Dollar spot, 
brown patch, Hell11intho.\]Jorill111 
diseases, Pythilll11 blight, 
bermudagrass decline, spring dead 
spot, fairYJing. 
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Table 9-37. Examples of Biological Control of Turfgrass Diseases (Balogh 1996) 

Disease (pathogen) Known Antagonists Research Location 

Dollar Spot Compost microbes New York 

Native soil microbes Michigan 

Enterobacter cloacae New York 

Fusarium heterosporum Ontario, Canada 

Gliocladiul11 virens South Carolina 

Pythlum blight Compost microbes Pennsylvania 

Various soil bacteria New York, Pennsylvania 

Enterobacter cloacae New York 

Trichoderma hamatum Colorado 

Trichoder7na spp. Ohio 
Pseudomonas spp. Illinois, Ohio 

Brown patch Compost microbes New York, Maryland 

Rhizoctonia spp. Ontario, Canada 

Laetisaria spp. .North Carolina 

Lost Creek TMS Plan Page 201 of 204 January 26, 2009 



~ 

Lost Creek 
Lost Creek 

26 

31 

28 

20 

30 

38 

Hole # 1 

Hole # 4 

Hole # 7 

+1 

11 

Hole # 10 

Hole # 13 

-7 

Hole # 16 

Distances are measured in Yards. 
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January 17, 2010 
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Number in bold is green depth. 
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